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SIGNALS FOR TROLLEY CAR LINES. 



The use of signals for the protection of street 
railway and interurban lines has made remark- 
ably small progress in America. This is the 
more noteworthy owing to the great lengths of 
trackage on the interurban lines, and the high 
speed at which cars travel. In by far the greater 
number of cases the movement of cars is deter- 



In Great Britain the conditions are very 
different. We do not have the long stretches 
of line, nor the high speed, and there has not, 
therefore, been the same need for signals for the 
protection of opposing or following cars. What 
signals have been provided here have in all cases 
been placed where an obstruction prevented 




Signal Apparatus on Burton and Ashby Light Railway. 



mined by the schedule or time table, which may 
be modified by instructions from the train dis- 
patcher. This officer has the same functions as 
his namesake on a steam road, and acts as the 
nerve centre for a whole district, keeping in 
touch by telephone with all the cars and regulat- 
ing their movements in exactly the same way as 
a train dispatcher does with trains on a railway. 



opposing cars, each of which have to pass over 
a piece of single track, from seeing each other. 
There are about four well-known signal systems 
for trolley car lines in America, and about five 
in this country, and it is the purpose of this 
article to describe these. 

Taking America first, the oldest is that of the 
United States Electric Signal Company, the 
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system referred to by Lieutenant-Colonel Yorke, 
of the Board of Trade, in his report on his visit 
to America in 1902. It is somewhat a mis- 
nomer to apply the word ** oldest'' to this method 
of signalling. It was only introduced, in a crude 
form, in 1898, but the term is none the less true. 
The type of signal employed is illustrated by 
Fig. I. On the right is a red disc, pivoted at 
the sides, and 8 in. in diameter. As seen in the 
illustration, it has been turned clear, and indicates 




Fig. 1.— Exterior of Signal Box showing White Semaphore 

Set. 

that the section is free. On the left is a disc of 
similar size, but painted green in the centre and 
white on the outside. In the centre of the 
standard, and between the two discs, are two 
lamps, an upper and a lower. Behind these are 
electric bulbs which, when switched in, show red 
in the upper lamp to correspond with the red 
right hand disc, and white in the lower lamp to 




Fig. 2.— Interior of Signal Box showing Mechanism in Place. 

correspond with the left hand disc. In the 
upper part of the standard is the relay which 
operates the discs. Fig. 2 is a photographic 
view of the internal mechanism with the door 
open, and in the latter are the lenses through 
which the lamps give their light. 

These signals are employed for protecting 
sections of single track, and one is fixed at each 
end of a section and immediately inside the 
single line portion. In Fig. 3 is given the wiring 



diagram, with a car in the section proceeding 
from left to right. When the car, represented by 
the wheel, entered the block, it closed the right 
hand contacts of the trolley switch for an ijfistant, 
allowing the current to flow over the circuit 
represented by heavy dashes, through magnet A 
and over line wire No. 3, through the other sig- 
nal to the ground. The path taken is shown by 
the heavy full line. Magnet A on being energised 
throws over its contact lever, disconnecting the 
ground at this, the setting end, and cutting in a 
permanent feed from the trolley wire to take the 
place of the switch contact, which opens imme- 
diately after the car passes. This permanent feed 
also throws the white and green lamp and disc into 
signalling circuit, and this indicates to a motor- 
man that the danger signal is exhibited at the 
other end of the section. The other set of con- 
tacts closed by this magnet complete a circuit 
which starts in the outside contacts of both 
trolley switches. It will be seen upon looking at 
the diagram that the signalling circuit leads 
through magnet B^ at the other end, opening a 
pair of contacts known as the non-intefference 
device. These contacts open the setting circuit 



Trolley Switch 




WhiUiamp 



Explanatron 
Setfhiff Circuit 

Reiexisuig- •» ,_, , 

SigrtoL - ' Oj 

Fig. 3.— Wiring Diagram. 



White Lamp 



from the trolley switch, and prevent a car trying 
to enter from the opposite end, locking up the 
lever to magnet A^, which would connect both 
ends of the signalling circuit to the trolley wire, 
making a dead signal until some car passed out 
of the block. 

The circuit indicated by light dashes is known 
as the releasing circuit. When the car leaves 
the block, going in the direction shown by the 
wheel, it closes the right-hand contacts in the 
right-hand switch, thus allowing current to flow 
through magnet C^, which breaks the main 
signalling circuit, and also through magnet B 
which unlocks the lever of magnet A. The 
magnet A, now being de-energised and the 
lock open, allows the lever to fall back, and the 
system is in its normal position with no car in 
the block. 

The next American system to be noticed has 
advantages over the one just described inasmuch 
as it allows cars to follow one another through a 
section, which the United States system does 
not provide for. The improved method is the 
*' Eureka.'* Four sets of lamps are employed in 
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this system. Before reaching the points and 
entering on the single line there is a two-way 
lamp, which may be termed lamp a. When 

switched in, it 
shows a red light 
to an approaching 
motorman, and 
when the other 
lamp is switched in, 
it shows a green 
light in the rear; 
the object of the 
latter will be 
noticed later. Im- 
mediately inside 
the single track 
section are a pair 
of lamps by c, only 
one of which can 
be alight at one 
time, and when the 
section is normal 
and unoccupied 
neither are burn- 
ing. At the far 
end of the section 
are three similar 
lamps, but facing 
the opposite direc- 
tion, with the green 
side of the lamp 
similar to a, facing 
an approaching 
motorman who has 
come through the 
section. 

Suspended immediately inside the section is a 
contact maker similar to that seen in Fig. 4. 
This has flexible teeth which, when pressed in 

by the trolley 
^ 1 ' \ j ' wheel, make con- 

tacts. On one side 
is a contact plate 
the whole length, 
and on the other 
side are two shorter 
plates. Included in 
the mechanism are 
two controllers- 
one for each end. 

When a car 
approaches the en- 
trance to the sec- 
tion no lights are 
burning. As soon 
as contact is made, 
one of the green 
lamps 6, Cy at the en- 
trance is switched 
in, which advises 
the motorman that 
the section is clear. 
At the same time the red light at the far 
end of the lamp similar to a, which we will 




Fig. 4.— Contact Maker for Overhead 
Construction. 




Fig. 5.— Semaphore Set at Clear. 



name rz^, is switched in, in order to stop any 
car from coming in the opposite direction. 
Should a second car wish to enter from the 
same end as the first, no red light would be 
showing in a, but the driver would see that a 
car was ahead of him by lamp b or c being alight. 
When the second car made contact, the only 
change in the signals would be that the lamp b 
(or c) would be switched out and its mate switched 
in. This would be an indication to the motor- 
man that all was working. The second car 
also moved the controller one notch forward, so 
that when the first car left the section the lights 
would remain burning, and as the man looked 
forward on passing the contact maker at the far 
end he would see that the green light in a^ had 
not been switched out, and it would be an 
indication to him that a car was following. For 
each car that enters, the controller is moved one 
notch forward, and as each car leaves at the 
other end, and the contact maker there struck by 
the trolley wheel, the controller is moved one 
notch back until all the cars are out, when the 
controllers are normal and all lights are switched 
out. Should a car enter against a red signal, all 
lights are switched out, so warning the erring 
and all motormen in the section. If the car 
stops, and backs out, the status quo ante is 
restored. 

The Blake Signal and Manufacturing Com- 
pany have a very good signal system for trolley 
car operation. It is not so much for protecting 
their working as for a train despatcher getting in 
touch with cars on the line. At each crossing 
place and station a signal is provided which 
normally is held upwards at "clear.'' This is 
set to "danger'* by the operation 6f a pendulum. 
In the train despatcher's office are a number of 
pendulums varying in length and corresponding 
to the number of signals under his charge. 
Should he wish to speak to a car approaching, 
say. No. 8 signal, and give the motorman instruc- 
tions, he puts a plug into No. 8 hole. This sets 
in motion No. 8 pendulum in his office by means 
of an electro-magnet. Each signal has an electro- 
magnet and a pendulum, which correspond in 
length with their fellows in the office, and which 
are all in series on a single wire. When a pendu- 
lum in the office commences swinging all those 
at the signals swing also, but the impulses are 
only cumulative in increasing the arc of vibration 
of that pendulum whose period is synchronous 
with the pre-determined period of electro-magnetic 
impulses. The intended pendulum in a few 
seconds swings through an arc of sufficient 
length to trip the lock holding the semaphore, 
and it at once falls to the "danger" position. A 
light is switched in simultaneously for night use, 
and a circuit is automatically completed which 
intimates to the train despatcher that the signal 
has responded. 

After the motorman has stopped and receives 
his instructions, he pulls a cord which again 
raises the signal to "clear," as seen in Fig. 5. 
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The first signal installation on a British tram- 
way was carried out at Dover for Mr. Henry 
Stilgoe, then borough engineer, by Messrs. Saxby 
and Farmer. In Fig. 6 is a diagram of the lines 
protected, and in Fig. 7 is a diagram of the 
electrical connections between two signals. At 
the turn-outs pillars have been erected on which 
are placed the instruments which contain in the 
upper part two miniature signals, and below, pro- 
tected by a door, are four plungers, a pair, one 
white and one black, for each signal. The signal 
on the right hand side works simultaneously with 
the left hand signal of the next pillar on the 
right. 

As long as the signals are down the line is 
free, but no motorman may enter a section until 
he has pressed in the black plunger for the 
section he is entering, which raises his own signal 
and that at the far end of the section. On 
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Fig. 6.— Diagram Showing Position of Signalling Points on 
Dover Tramways. 
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7.— Diagram of Connections Between Two Signals. 



arrival at the other end he presses in the white 
plunger, which lowers both signals and indicates 
that the line is free. 

The Harison signal, designed by Mr. Harison 
Jones, is in use at Southsea, Twickenham, and 
Swindon. For protecting a single track the 
arrangements are as in Fig. 8. At the extremi- 
ties of a section there is a signal arm, S^ at one 
end and S^ at the other, which are carried on 
the trolley wire pillars. 

In the trolley wire are two switches — i, 2. 
When contact is made at switch i a circuit is 
completed through signal S^, preference solenoid 
p by the auxiliary wire, through locking solenoid 
/2 of signal S^. This locks the latter signal and 
lowers the former. When the car passes oflF 
switch I solenoid p is de-energised, and the 
signal arm goes to danger by gravity. Switch 



2 is now reached, and this energises locking 
solenoid/^, which now locks signal S^, as well 
as S^, at danger, but when switch 3 is reached 
at the far end of the section solenoid w^ of 
S^ and w^of S^ are energised, and these unlock 
their respective signals. Switches 4, 5, and 6 
act similarly for the opposite direction. 

Siemens Brothers and Company, Limited, are 
the makers of a signal system which is in use at 
Pontypridd. The arrangement of connections 
is as shown in Fig. g. A car, C^, is travelling 
from right to left. It has passed section in- 
sulator P and is taking current from the feeder 
F through the solenoid S^, and in so doing 
attracts the armature A^, so completing the 
circuit of the signal lamps L^ L*^ from the feeder 
F to the earth plate E^. Lamp L^ has a green 
lens, and when alight indicates a clear road. 
Lamp L^ has a red light, showing in the opposite 
direction and indicating danger, and these lamps, 
also those (L^ L^) for the opposite direction, are 
fixed 30 or 40 yards in advance of the section 
insulators. As the car passes under I^ the arm- 
ature A^ returns to its normal position, due to 
the current taken by the car C^ through the' 
solenoid S^. 

The Electric Tramway Equipment Company 
have an apparatus, illustrated by Fig. 10, which 
is in use on the Swindon tramways. The cast- 




Fig. 8.— Harison Signal. 

iron signal box is fixed on a pillar about 6 ft. above 
ground level. It contains two i6c.p. 250-volt 
incandescent lamps and a two-way switch. 
There is a box at each end of a section, and the 
four lamps are in series. No car is allowed to 
enter a section when the lights are burning. If 
they are out, the conductor must turn the switch 
before entering, which switches in the lamps. 
When he leaves the section at the other end he 
must turn the switch there, which extinguishes 
the lights. 

Fig. II represents the system installed by 
Messrs. Brecknell, Munro, and Rogers, of Bristol, 
on the Burton and Ashby Light Railway ; also 
at Bristol, Bath, Sheffield, and Wemyss. The 
method employed allows cars to follow each 
other through a section, but no opposing car 
may enter until all those from the opposite 
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direction have arrived and passed off the single 
line section. 

For each section there are employed four 
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Fig. 9. 



overhead line contacts, two sets of lamps, and 
two switch boxes. Each road has an ingoing 
and an outgoing contact, which is attached to 



the trolley wire. The trolley wire is not broken, 
but goes straight through, and when the trolley 
head passes the contact the latter is pushed aside 
so that an electrical circuit between the trolley 
wire and the contact is closed. 

A car travelling from left to riglit first makes 
contact with a, which causes current to flow 
from the car into the rotary switchbox 6, causing 
magnet c to be energised, so that the rotary switch 
d revolves one step forward and thereby switches 
in the light e. Should a second car enter the 
section before the first had left, the rotary switch 
is moved another step forward. When the first 
car leaves the section it makes contact with a'^j 
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so that magnet c^ is energised, and this revolves 
the rotary switch d one step backwards. Were it 
the only car, the switch would have only moved 
one step, so that this backward movement would 
have put out the light e. If, however, there is a 
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from the end at which the contact is farthest 
from the points would see the danger light before 
he got to them. 

The lamps may have a single light or may be 
provided with two or three lights as shown in 
Fig. 12, where it is considered necessary to 
advise a driver as to how many opposing cars 
are in the section. The lamps are protected by 
an efficient hood from being blinded by the 
sun's rays. 



BONDING. 



By E. Goolding. 
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Fig. 12.— Connections of Rotary Switchbox of Breclcnell. 
Munro, and Rogers. 

car still in the section the light would remain 
burning until the rotary switch had been stepped 
back to normal. For a car entering from the 
other end, contact would be made at a'^ and 
broken at a^, and the light e'^ would govern the 
movements. 

One of the pair of ingoing contacts has to be 
40 yards' length back from the lamp, so that it 
may light the liarnp at the other end before a car 



If it were not for the bonding of track rails the 
resistance offered by the joints would be so high as to 
prohibit the use of the rails as a conductor for conveying 
the return current back to the switchboard. At present, 
both tramways and railways take advantage of the track 
rails as a return conductor. The conducting power of 
steel rails depends upon their composition. Where a 
steel rail is used as a conductor only, and not as a track 
rail (such as a third or fourth rail on railways, and 
the tee conductor bars used on the conduit system for 
tramways), high conductivity is of importance, and the 
conductivity of such rails is usually about 15 per cent, 
that of copper, or in other words, one to seven of copper. 
Track rails, on account of the wear and tear to which 
they are subjected, have to be of harder steel, thus the 
conductivity varies from ten per cent, to eight per cent, 
that of copper, in the latter case the ratio being nearly 
one to thirteen of copper. 
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Table No. 1.— Rail-Weight Resistance Ratio and Resistance per Mile. 



Table No. 2.— Area and Sizes of Bonds. 



can enter from the opposing end, also that ot 
two cars entering simultaneously one shall have 
a greater advantage of securing the road. 

The ingoing contacts are staggered, so that 
there is no possibility, in the event of two cars 
passing under them simultaneously, of their both 
entering the block section, as the driver coming 



This high resistance greatly reduces the conducting 
values of the track, but owing to the heavy rails 
adopted in modern track work their use as a Conductor 
still entails an immense saving in copper. For example, 
tramway track rails may be taken at loo lb. per yard, 
in which case each rail has a sectional area of approxi- 
mately losq. in., and a double track will consequently 
have 40sq. in., which, at the ratio of 13 to i, the 
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conducting power if of the double track is equal to 
^S=3sq. in. of copper. 

The limits within which track rails may be used as 
return conductors are regulated by the Board of Trade 
requirements, which stipulate that the diflference of 
potential (during the working of the tramway) between 
the points of the uninsulated return (or track) rails 
furthest from and nearest to the generating station 
shall not exceed 7 volts, and that the current density 
shall not exceed 9 amperes per square inch of rail. 
These regulations are necessary to obviate the electro- 
lytic action which might otherwise be set up in adjacent 
pipes if a greater difference in potential is allowed. 

Railways using the track rails as return conductors 
have as much as 20 volts drop, but in this instance the 
conditions diflfer from a tramway, inasmuch as there 
are no pipes (other than those belonging to the railway 
company) sufficiently near to be affected by electrolytic 
action; in addition the track rails being supported on 
wooden sleepers are, more or less, insulated from earth. 



It would be interesting to consider to what exten 
bonding affects the resistance of the track. 

Track rails are usually laid in lengths of 30, 40, or 
60 ft., and it is therefore necessary that these lengths 
be made metallically continuous to obtain an efficient 
conductor. In one mile of single track (of 30 ft. lengths) 
there are 352 joints, and if in bonding 352 joints one 
bad bond is made it will neutralise the advantages 
gained by good bonding throughout the entire length ; in 
other words the strength of the chain is its weakest link. 

The exact type and size of bond to be used depends 
upon circumstances, but, whatever the type of bond 
employed, the greatest care must be exercised in the 
final fitting and bonding, the most vital point to be 
adhered to is to always allow the final cut to be taken 
out of bond holes with a fluted reamer, leaving the hole 
smooth and clean and a tight fit for the bond. It 
would, perhaps, be interesting at this point to draw 
attention to the necessity of allowing sufficient metal 
to be reamered out. The holes often being punched. 







RMl.tanc* per Mile of Single Rail. 
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Table No. 3.— Bonding Resistance. 



Owing to the fact that both track and third rails are 
usually laid in comparatively short lengths, there would 
be no efficient electrical continuity without bonding, as 
the only path would be through the fish plates (and in 
the case of tramway track the additional assistance of 
sole-plates) ; these of course materially assist the con- 
ductivity of the rail, but not sufficiently to be of practical 
service under the existing conditions and regulations 
ruling modern tramway and railway work. 

The main idea of bonding is to reduce the resistance 
of the track so as to comply with the Board of Trade 
regulations, and upon the following conditions depends 
the total resistance of the track : 

(i) Number of rails parallel. 

(2) Sectional area of rail. 

(3) Ratio of resistance of rail. 

(4) Number of joints per mile of rail. 

(5) Sectional area of bonds per joint. 

(6) Length of bonds used. 



it is not to be expected that they will be true. In 
addition, the effect of rust has to be considered. On 
a recent contract, involving the expenditure of some 
;f8,ooo for bonding, it was found from experience that 
the holes must be punched \ in. small to obtain a clean 
metallic surface in the hole when reamered. In fact, 
it is often an advantage to drill the holes i*« small, and 
then to have them reamered ; this, although expensive, 
prevents the reamers being damaged by the skin left in 
punched holes. It is most unsatisfactory, as regards 
the efficiency and life of the bond, to attempt to bond 
in rough, burred, wet, or oily holes, nor is it advisable 
to leave the hole for any length of time after reamering, 
as a surface of rust is liable to form and seriously affect 
good metallic contact. The burr left after reamering 
should be taken off with a countersinking tool so as to 
give a good edge for the bond to hold against. 

The bond terminal may with advantage project 
beyond the face of the hole, so that when the centre 
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pin is driven in or the press is used this i in. projecting 
portion of the bond will act as a head to help keep the 
bond terminal ridged; these points are important 
factors in obtaining the economic use of the track rails 
as a return conductor. 

The actual resistance of a bonded track can only be 
obtained by measurement. This, however, is not always 
possible, but a close approximation can be arrived at 
with the assistance of the accompanying tables : 

Diagram No. i gives the weight, sectional area, ratio 
of resistance to copper and resistance per mile of the 
principal sizes of rail in use either for a single rail and 
single or double track (continuous unjointed length). 

Diagram No. 2 gives the area in square inches of the 
various sizes and numbers of bonds used per joint. 

Diagram No. 3 gives the percentage of resistance to 
be added (to table No. i) for bonding. 

Example So, 1, — Supposing it is required to obtain 
the resistance per mile of a single track with 90 lb. rail 
having a ratio of 11 to i of copper, and the rails being 
laid in 30 ft. lengths, and the joints bonded with two 
000 S.W.G. 24 in. bonds ='0306 ohms. In the first 
instance by following the dotted line on diagram No. i 
the resistance of i mile of continuous single track to 
the above conditions ='026, and to this should be added 
the jointing and bonding resistance from diagram No. 
3, the dotted line illustrating the point under con- 
sideration. First, from diagram No. i we have the 
resistance of a continuous single rail to the above 
conditions, and from diagram No. 2 the sectional area 
of two 000 S.W.G. bonds ; with these two items as a 
basis, we follow through on diagram No. 3 until we 
touch the line depicting 30ft. length of rail; the only 
condition then left is the length of bond, and by drop- 
ping down, to the 24 in. line we obtain opposite, 
the percentage of resistance to be added, which = 18 
per cent. 

Resistance of continuous single track -- -026 
Additional 18 per cent. = 0046 



Total resistance of track 



0306 



Example No, 2, — In this case it is assumed we have 
one mile of single third rail, 100 lb. per yard, having a 
ratio of resistance of 7 to i and laid (60 ft. and 45 ft., 
average 50 ft.) 50 ft. lengths, and each joint bonded 
with two 5oo,oooc.M. gin. bonds = '0321 ohms. 

The same method is adopted as in the previous 
example, and if by following the full line (diagram 
No. I) for a single continuous rail the above area and 
ratio is found to be = '03 and the resistance due to 
bonding is shown by the full line, and is in this 
instance = 7 per cent. 

Then resistance of continuous rail ^ -03 

Additional 7 per cent. - 0021 



Total resistance 



0321 



The relative conductivity of the bonds is usually about 
J the conductivity of the rail for tramways, but on 
third rail, as very high efficiency is required, the con- 
ductivity of the bonds is often as great as the rail. 

In example No. i there are two 000 S.W.G. 
bonds per rail, or four bonds for the single track, 
which = '432 sq. in., and one 90 lb. rail = 9 sq. in. 

and 18 sq. in. for the single track, but since the ratio 

18 
of resistance is 11 to i, the track = - i'7sq. in. of 

copper, therefore the relative area of bonds ^ / ^ = ^ 
^^ ^ ^ 432 4 

the conductivity of the rail. 

It is usual to cross-bond every 40 yards between 
track rails, and every 80 yards between the inside rails 
in the case of double track. It is necessary to parallel 
the conductors so as to enable one to assist the other, 
and in the case of damage or repairs to any rail con- 
ductivity is thus obtained through the adjacent rails. 



This cross bonding has no eflfect on the resistance of 
the combined lines, and, although not necessary, these 
cross bonds are often put in the same size as those 
used in bonding the joints. This has been found 
advisable mainly for mechanical strength. 

THE BRIGHTON RAILWAY ELECTRIFICA- 
TION. 



It is now two years since the contracts were let for 
electrically equipping the Victoria and London Bridge 
section of the London, Brighton, and South Coast 
Railway. After what seems to be long delay, there is 
a prospect of the work being speedily completed. It 
may be remembered that the line is to be worked on 
the single-phase system, and it will be the first railway 
in this country to use that method. Winter-Eichberg 
single-phase motors will be used on the cars. Instead 
of a third rail as electrical conductor an overhead wire 
is used, and it carries the single-phase high-pressure 
alternating current. The track rails are employed for 
what is called the return, though that expression is 
hardly correct in the case of alternating current, seeing 
that rails and overhead wire are alternately positive 
and negative during every complete cycle. The rails, 
of course, are not insulated, so that there is no danger 
to life from them. During the half-period when they 
are positive the overhead wire, which is insulated, has 
a potential negative to earth, corresponding to its 
positive potential during the other half of the cycle 




Bracket Poles for Overhead Transmission. 

The rolling stock, which is being built by the Brush 
Company, and the electric equipment for it which is 
bemg manufactured by the British Thomson- Houston 
Company, are understood to be well advanced, and the 
arrangements of the London Electric Supply Corpora- 
tion, from whom the necessary energy will be pur- 
chased for providing the current, are also in a forward 
state. Cable ducts for the feeders have been laid along 
the side of the railway, the usual arrangement being 
shown in the accompanying photographic views, where 
it will be seen that the duct is carried a little above the 
ground on short supports. 

At one or two points on the line the work of erecting 
the overhead equipment has been begun by the con- 
tractors, Messrs. R. \V. Blackwell and Company. The 
illustrations show two types of support used. One con- 
sists of a strong steel lattice pole, about a square foot in 
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cross section at the base. It is deeply bedded in 
concrete. Owing to fore-shortening, the view does not 
show the structure of the bracket arm. It really 
consists of two parallel members spaced a few inches 
apart and tied together at the extremities. The arm 
is firmly secured to the pole, and is also supported 
from the top of the standard by two straps in tension. 
From this bracket arm the conductor wires for the two 
tracks will be suspended. The poles are spaced rather 



standards are built up of steel angle frames, tied together 
by short braces. 

It is expected that electric operation will begin in 
the coming spring. Except during the busier hours in 
the mornings and evenings, this line does not carry a 
heavy traffic, and, indeed, in the middle of the day the 
intervals between the trains are very long, considering 
that over practically all the route the country is built 
upon. People, however, in the southern outskirts of 




Bracket Construction on Curve. 

near one another, so that a very strong construction 
may be obtained. On other parts of the route, where 
the two electrified tracks are not paralleled by others 




Brighton Company's London Suburban Lines. 

(Heavy I.ine Shows Electrified Route.) 

of the same company, standards of A shape are used. 
They are placed opposite each other on both sides of 
the railway, and each pair will be united by a cross 
member from which the wires will be hung. These 




Side Pole Construction. 

London do not appear to move about locally to any 
great extent. Owing to the shape of the route there 
is practically no through traffic, the detour from 
Victoria to London Bridge covering a distance of 
eight miles. Electric tramway competition in some 
parts tells against the line. With electric traction no 
doubt trains will be run more frequently and more 
rapidly. From a railway traffic point of view it may 
hardly seem worth while to have electrified the line, 
but under the new system it is to be hoped that 
business will largely increase. In any case the railway 
company wished to experiment with this electric 
system with an eye to possible future developments, 
and probably they could not get a better practising 
ground than this line, which is self-contained, and it 
may be called isolated, from the traffic point of view. 

The Torquay Tramways Company has been registered with 
a capital of ;£" 120,000 in £1 shares. The objects are to adopt an 
agreement with the Dolter Electric Traction, Limited, and to construct, 
maintain, and work tramways authorised by the Torquay Tramways 
Act, 1904. 

London Omnibus Fares. — Under the agreement arrived at with 
the London underground railway companies, the omnibus companies 
raised their short distance fares on many routes on December 15 by 
the expedient of shortening the length of the penny stage. The 
increase applies to horse as well as motor 'buses. Probably the best- 
known of the long penny stages was that between Charing Cross and 
the Bank of England. It has now been divided into two overlapping 
penny stages. The electric 'buses which run over this route have not 
raised their fares, but these vehicles at present are few in number. 



London Tube Railway Fares.— A conference of representatives 
of the Baker Street and Waterloo, the Charing Cross, Euston, and 
Hampstead, the Great Northern, Piccadilly, and Brompton, the Central 
London, the Metropolitan District, the Metropolitan, the City and 
South London, and the Great Northern and City Railway Companies, 
was held on December 2 for the purpose of considering the question of 
fare revision. The subject was thoroughly discussed, as was a 
particular project for through fares between any two or more of the 
railways. On December 15 the revised fares came into operation 
between a number of stations on the District, Baker Street and Waterloo, 
and Piccadilly Railways. Several id., i^d., and 2jd. fares are raised 
by a halfpenny, and a few 2d. fares are increased to 3d. 
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The past year has not been an 
exciting one in the field of electric 
traction, but it has seen some notable events 
both at home and abroad. In reference to 
foreign countries, it may suffice to say that 
electric lines continue to extend, that single- 
phase working is now definitely on its trial on a 
large scale on the New York and Hartford 
Railroad ; that the electrifying of horse lines 
and the construction of new electric tramways 
have been prominent features of the year both 
in the far east and in South America ; and that 
the great tunnel undertakings for connecting 
New York with Long Island and New Jersey are 
now far advanced. At home, the most important 
works in progress which were completed during 
the year were the Birmingham Corporation 
tramways, the Charing Cross, Euston and 
Hampstead Railway, the Euston extension of 
the City and South London Railway, and the 
electrification of the Hammersmith line of the 
Great Western Railway. The electric railway 
system of London now forms a network of com- 
munications of extraordinary convenience and 
efficiency. The electric railway work now in 
actual progress is confined to the single-phase 
installations for the London, Brighton and South 
Coast Railway in London, and for the Midland 



Railway at Morecambe. These will be com- 
pleted during the present year. Other authorised 

schemes have not yet been commenced. 

♦ « ♦ 

Tramway construction has been confined to 
extensions of urban systems and the completion 
of some interurban lines. The most important 
work of the kind still in progress is the electrifi- 
cation of the great undertaking of the London 
County Council. This work on the south side 
of the Thames is nearly completed, but new lines 
are still building on routes where there were no 
tramways before. North of the Thames a great 
deal still remains to be done in changing from 
horse to electric traction, but the work is being 
pushed forward with considerable speed. But 
for the state of the money market, progress 
would have been still more rapid. Most of the 
construction is on the expensive conduit system, 
but a long line from Hammersmith to Harlesden 
on the overhead wire system is now being begun, 
and the G.B. surface-contact system is being 
installed from Aldgate to Bow. In Middlesex 
and Hertfordshire, further extensions have been 
opened of the great light railway system in 
these counties, while to the south-west the 
London United Tramways have been spreading 
further over Surrey. Surface-contact systems 
have been in evidence, as the year saw the 
completion of lines on the Dolter system in 
Mexborough, Hastings, and Torquay, the pro- 
posal for the same system being installed in 
Oxford, and the beginning of work on the G.B. 
system (as already referred to) in London. 
The prospects of new work for the year now 
beginning are large so far as London is concerned, 
but limited elsewhere. The Parliamentary 
proposals also are not of much importance. The 
two things most required for a revival in the 
sphere of new work are cheaper money and an 
amendment of the Light Railways Act. We 
should then see more activity in the construction 
of interurban electric lines. 

♦ * ^(j 

In connection with operation, the amount of 
business done on most systems continues to 
increase, but net profits are not responding so 
satisfactorily as they ought. Wages tend to 
rise, but the process of reducing fares has been 
checked — in some places so effectively that 
better results may be hoped for. The two 
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subjects which have been most discussed by those 
concerned in tramway operation and engineering 
are rail corrugation and braking of cars on 
gradients. Some advance of knowledge is 
observable regarding both these subjects, but 
more remains to be discovered, and Rome was 
not built in a day. 

The Halifax Two or three points of first-class 
Accident. importance emerge from the report 
of the Board of Trade regarding the late 
tramway accident in Halifax, when five lives 
were lost owing to a car running away backwards 
down a steep hill. The original circumstance 
which made a runaway possible was the failure 
of the current, arising from a circuit-breaker 
opening at the power-station. The car was in 
the process of climbing the hill at the time, and 
on the power disappearing a run-back at once 
began. The hand brake appears to have been 
ineflFective, and, apart from it, the reason why 
the car was allowed to gather speed was, that 
the electric brake was not properly applied. 
This again largely arose from the fact that some 
of the Halifax cars are fitted with one arrange- 
ment of electric braking, and some with another. 
For the express purpose of preventing run-backs, 
some of the cars have had modifications made in 
the controllers and wiring, and in the case of these 
controllers a different set of movements of the 
handles is required for braking purposes from 
those necessary in the case of the ordinary 
controller. Prominently to distinguish the one 
type of control from the other, a large B is 
painted on the case in front of the driver's eyes. 
But, in the moment of emergency, the driver 
tried to apply the electric brake in the old way, 
though it was one of the new type of controllers 
that he had. Thus, no braking effect was 
produced. The lesson from this is that all 
controllers and braking arrangements should be 
identical on every car on any given system of 
tramways. When a man is accustomed always 
to apply a brake by a certain movement, or set 
of movements, he may be trusted to execute 
these movements — almost semi-automatically, it 
may be said — when the moment of emergency, 
or even of terror, arises. But if he works 
sometimes with one system of control and 
sometimes with another, there is great risk, as in 
this case, that the wrong set of movements will 



be made, and, even if the driver discovers and 
tries to correct his mistake, the car has by that 
time gained high speed. 

* * * 

Another point, and one which is emphasised 
by the Board of Trade inspector, is the necessity 
for slipper brakes being of such a design that 
they can be applied instantaneously. In this 
Halifax case, the slipper brake was applied after 
the driver found his attempt at electric braking 
was useless. The car, however, was now running 
fast, and its speed was still further increased 
before the slipper brake could be fully applied. 
This brake is put on by means of a screw, 
and it requires several seconds to screw it firmly 
down. It has been demonstrated that once a 
car has exceeded a certain speed down a steep 
gradient, the mechanical slipper brake has little 
effect. But if this brake is applied in the earlier 
stages it is very powerful. Hence the necessity 
for instantaneous application. The inspector's 
remark as to the efficiency of compressed air for 
the purpose may lead to further experiments in 
that direction. The objections to compressed 
air in the way of complication and cost may be 
overcome. An alternative would be the magnetic 
track brake, so designed as to be also capable of 
instantaneous application mechanically. The 
reports of the committees now considering the 
question of braking ought soon to be available, 
and it may be hoped that the Board of Trade 
report on the Halifax case will come within the 
purview of these reports. 

Electric There is room for some doubt 
Railway Fares, whether the changes carried out 
during the past few weeks in regard to fares on 
the underground electric railways in London 
will lead to very much immediate increase of 
revenue. On a number of the routes the fares 
for the shorter journeys have been increased, 
this being rendered possible by an agreement 
with competing omnibus companies. If the 
number of passengers does not fall off, the 
increases in fares, while too small to make any 
material hardship to the individual passenger, 
will materially increase the gross revenue. In 
any case, there will be less of that too 
familiar operation of carrying passengers either 
at a loss or without appreciable profit. On the 
other hand, the system of through bookings 
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between one railway and another is being exten- 
ded. In some cases this does not mean any 
reduction in fare, but in others it does, the 
through fare being a little less than the sum of 
the separate fares was. In this direction the 
benefit from increasing short-distance fares on 
any one railway may be partly neutralised. 
The convenience to the public arising from the 
abolition of re-booking at interchange stations 
is, however, so great, that a considerable increase 
of passengers may reasonably be looked for. 
Only time can show what the relative effects of 
these different influences may be. 

With the year 1908 a number of 

AllowcincG 

for tramway undertakings complete 

eprec a on. ^^^ ^^^^ decade of their existence, 

and from now onwards, it is to be expected that 
the already much-discussed question of deprecia- 
tion will demand more and more urgent atten- 
tion. To no class of persons is this matter of so 
much importance as to those who have invested 
their money in the companies which have em- 
barked in the supply of this particular public ser- 
vice, and it is to be feared that many will be losers 
by the inadequate estimate originally made, by 
the promoters of these enterprises, of the 
amounts it would be necessary to set aside for 
this purpose. The growing sense of what may 
be required is to some extent reflected in the 
figures given in the Records of Electric Tram- 
way Accounts published from time to time in 

our pages. 

• • • 

In 1904 the average provision, in the aggre- 
gate, for depreciation, by those towns having a 
combined station for lighting and traction 
purposes, was 76d. per car mile, while for those 
having a separate generating station the average 
was -eGd. per car mile. In 1905 the correspond- 
ing figures were 75d. and •85d., registering a 
partial decline, for which, however, the large 
towns were chiefly to blame. But the accounts 
for the year 1906 showed the growing tendency 
by a marked change, the average figures being 
786d. for the first group, and i-oid. for the 
second group. When the accounts for 1907 are 
available, it is probable that the average pro- 
vision for depreciation will be found to be even 
further increased. No corresponding advance 
can be detected from the tables given of actual 



expenditure on maintenance and repairs, which 
have in each of the three years closely approxi- 
mated to an aggregate of one penny per car mile 
for all the towns whose accounts are included. 
This is because the opening of new track has 
been fairly continuous during the period, and the 
increasing expenditure on the older tracks has 
in this way been disguised. 

• • « 

In addition to the depreciation of the plant 
and structure of a tramway, which is all that is 
contemplated in the provisions among corporate 
undertakings thus examined, the companies 
must allow depreciation of another kind. There 
are few companies owning tramways that have 
not to expect the determination of their owner- 
ship at some date more or less definite and not 
very remote. This involves the amortisation of 
all expenditure which from its nature is not 
likely to be recoverable at that juncture. All 
cost of forming the company and obtaining the 
concession, including street improvements under- 
taken with the latter object, are comprised under 
this head, and investors should take note while 
there is yet time, of the manner in which these 
contingencies are being provided for. 



Tramway Useful information will be found 
signalling. [^i the present issue in regard to 
various systems of signalling used on tramways. 
This is a subject likely to be of more wide- 
spread importance in the future than it has been 
in the past. The large urban systems of tram- 
ways upon which attention has hitherto been so 
largely concentrated, consist for the most part 
of double track, and any system of signalling 
is accordingly unnecessary. But the future 
extensions of suburban and interurban light 
railways and tramways will probably consist very 
largely of single track with passing places, and 
it is on such lines that systems of signalling will 
be largely required. By an efficient system of 
the sort it is possible on routes of small traffic 
to have the passing places comparatively far 
apart, and annoyance and delay from cars meet- 
ing on single track are prevented. Even where 
the passing places are nearer one another, and 
the traffic heavier, a signalling system enables the 
cars to be worked more rapidly and economically, 
while more of them can be run without confusion. 
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CORRESPONDENCE. 



The Sandberg Rail. 



To THE Editor of The Tramway and Railway World. 

Sir — The article on the Sandberg rail in your issue 
of December 5 has much interested me, in connection 
with Mr. Sandberg's valuable hints given to the 
Institution Conference on June ig last. 

I have been for several years increasing the silicon in 
my tramrail specifications, but have had considerable 
difficulty to contend with in the inert conservatism of 
consumers, manufacturers, and engineers ; and I greatly 
rejoice to see such a distinguished authority as Mr. 
Sandberg taking the matter in hand. 

Some little time ago, however, I was fortunate 
enough to possess the confidence of some enterprising 
clients, and I made them a specification which I 
reckoned, as it turned out rightly, would produce a 
better tramrail than was then known in this country, 
and which, before the completion of the order, I 
improved upon. 

I give below some extracts from my test sheets for 
this work, which in every way support' Mr. Sandberg's 
results : 



1 




1 Drop Tests. 








! 


Weight, 


3 ft. 6 in. 
1 Bearings. 


I oft. tons. 


Tensile 


Tests. 


Impression 




lb. per 
yard. 


1 Deflection 
I St blow, 1 


Deflection 
2nd blow, 


Breaking i 
Tension, ' 


Elonga- 
tion 


30 Tons 

Load. 

Depth in 

»"/m. 


1 
1 




1 inches. 


inches. 


tons per 1 
sq. in. 1 


on Sin. 


Lot I— Sample' 


85 


' ^K 


— ; 


48-0 1 


M-5 


2 -08 


„ Average 




— : 


47'0 1 


14-8 


212 


Lot 2— Sample ' 


93 


i '1 


1 — ; 


50-7 ' 


157 


2-24 


„ Average; 






■ 


494 1 


14-5 


2-40 


Lot 3— Sample 1 


93 


i^ 


— : 


51-4 1 


14c 


2-i8 


„ Average 




' li 


— ; 


5o*o 


14-6 


2-15 


Lot 4— Sample j 


93 







540 1 


130 


1-84 


„ Average 




y 





50- 1 


lyi 


206 


Lot 5— Sample i 


93 


\ "^ 


: 


51-6 1 


151 


2-30 


,, „ ' 




— 


51-6 


13-8 


2-o8 


„ Average 




1 ro4 


1 _ 


507 1 


U-3 


224 


Lot 6— Sample i 


91 


12 





51-6 


14-0 


204 


„ Average 




1 ^* 


-- 


501 


H'3 


216 


^ _ 





^ _ . 










_ 



For comparison with Mr. Sandberg's results quoted 
by you, it is necessary to make certain observations. 

Drop Test. — Mr. Sandberg does not give the length 
of his test piece ; mine was 5 ft., on 3 ft. 6 in. centres, 
as his ; my blow was only 10 foot-tons instead of 18 ; 
but on the other hand Mr. Sandberg's rail weighed 
III lbs. per yard; and though he does not give the 
moment of inertia of his section, its ratio to mine, to 
judge by modern tendencies in design, would be 
considerably greater than the ratio of the weights, so 
that I do not think my deflection would compare 
unfavourably with his. My second blow was delivered 
on the reversed rail, and the negative deflection 
denoted the final deflection in the sense contrary to 
that given by the first blow. 

Elongations. — Mine were taken on Sin. lengths, and 
if reduced on 2 or 4 in. lengths would give results 
exceeding those you quote. 

Tensile Tests. — I have given the best samples from 
each lot to show what the nature of the material was 
capable of; and also the average results for each lot, 
showing what is to be expected from manufacturing 
art. If Mr. Sandberg*s result is an average, it beats 
mine in this respect ; but, if it is a picked sample, it is 
not quite equal to mine. I should add that all these 
tensile pieces showed a distinctly fibrous texture at 
fracture. 

Impression Test. — My ball was of the same size as 
Mr. Sandberg's, but my weight was reduced to 30 tons, 
for reasons which are irrelevant here. If the impression 
depth you give is reduced proportionally (taking cup 
surface distribution as recommended by Brinell) your 



impression depth would be 2*37 mm., which shows a 
little softer than mine. 

I thought at the time that the fourth and fifth lots 
were the best I could produce ; but subsequent obser- 
vations have convinced me that I can better these, and 
I have prepared another specification, by which I 
expect to bring my mean results up to the best of 
those samples. I believe, however, that these rails have 
never shown corrugations. 

I am just now making some experiments to see if I 
can get a better specification on these lines for bridge 
steel. But, of course, the problem is altogether a 
different one from tramrails. I have, however, attained 
some encouraging results, and hope to assure them by 
further experiments. 

I am, Sir, 

Your obedient servant, 

53. Victoria Street, S.W. JoHN H. BlAKESLEV. 

Dear Sir, — I have read with interest your editorial 
comment in the December issue re rail corrugations with 
Sandberg rails, and note that Sandberg rails on the 
District Railway have corrugated in three months' 
time, the process not being quite so rapid as with 
ordinary rails as expected. This is a considerable set- 
back to those who favoured the theory that harder 
rails would prevent corrugations. 

Taking the extra wear at 30 per cent., less 10 per 
cent, extra cost of manufacture, less the extra wear on 
tyres not yet reckoned with, there seems very little in 
favour of harder rails, especially when you consider the 
statement that neither Sandberg rails nor any other 
expedient has been found capable of preventing corru- 
gations on the District Railway. This brings us back 
to my last letter in your November issue, ** Why not 
deal with the cause instead of the result of a cause ; 
surely prevention is better than cure." 

Your paragraph re the rolling stock of the tube 
railways being identical should read, identical to the 
eye, but somewhat different, as proved by Parliament 
and Board of Trade inquiries re broken axles and 
defective trucks on the District Railway. Hence 
corrugations on the District Railway and not on the 
other three tube railways mentioned, which have only 
been running a comparatively short time. Given time, 
the other three mentioned will have corrugations if 
special care is not bestowed upon the rolling stock, with- 
out reference to any particular method of track laying. 

Yours truly, 

Liverpool Overhead Railway, J. A. PantoN. 

December 24, 1907. 



First Motor Cab Results. — The report of the General Motor 
Cab Company submitted to the first annual meeting on December 16, 
shows that in May last the total paid-up capital was ;f 372, 5 18. 
The authorised capital is £500,000. There had been a loss up 
to May of ;f9,682, but the profits since then have more than made 
good the debit balance, which arose when the operations were of 
a preliminary character. The average number of the company's cabs 
in service during the six months ended November 13 was 306. Mr. D. 
Dalziel. who presided at the meeting and moved the adoption of the 
report, said that since the closing of the accounts on May 13 last the 
board instructed the auditors of the company to prepare a balance- 
sheet for the six months ending November 13. The result was highly 
satisfactory. The average takings per cab per day during the whole 
of that period was £2 3s. 6d. thus exceeding the estimate set out in the 
original prospectus by 8s. 6d. per day. Five hundred cabs had been 
actually delivered, and the company were now beginning to receive 
deliveries of the second order of 500 Renault cabs. According to the 
duly audited balance-sheet the six months ended November 13 showed 
a net profit, with an average of only 306 cabs at work per day, of 
;f4i,887 9s. lod. The directors had decided to declare an interim 
dividend at the rate of 7 per cent, per annum on the preferred ordinary 
shares for the six months ending November 13. After writing off the 
debit amount of last year amounting to ^^9,682 and the amount 
necessary for the payment of the interim dividend, there remained 
about ;f2o,ooo. 



Digitized by 



Google 



14 



THE TRAMWAY AND RAILWAY WORLD. [January 2, 1908. 



ELECTRICAL TRACTION: 

An Essay and Review. 



By W. M. M. 



The relation between technical journalism and per- 
manent technical literature is somewhat analogous to 
that between newspapers and history. The modern 
historian must needs make large use of the newspaper 
files, but unless he have a faculty for judicious selection, 
and the ability to make the material his own, and to 
fuse it into a connected narrative, his history will be 
little better than a newspaper scrap book; and just as 
there are many things in our newspapers, the omission 
of which we should resent, but which it would be 
absurd to reproduce in a history, so our technical 
newspapers must contain a mass of detail of only 
ephemeral interest, which is quite out of place in a text 
book, or even in a book of reference. When, for 
instance, the Great Northern and City Railway was 
first opened, it was probable that a good many engineers 
would be interested in the pattern of the collector 
shoes supplied to it by the B.T.-H., and the technical 
journals of the time were justified in giving illustrated 
descriptions of it ; but now most people either know of 
it or don't want to know, and the few who belong to 
neither class can get the knowledge in more complete 
form from the makers themselves, the pages given 
to it with large-sized illustrations, in Messrs. Wilson 
and Lydall's two volume treatise on ** Electrical 
Traction,''* may be taken as a sample of the things 
which might be omitted or condensed with advantage. 
But it is only a sample. The two volumes are crowded 
with minute detail in every part. No possible diligence 
could have made anyone personally acquainted with 
all this detail as a matter of his own observation ; its 
presence, whether desirable or no, marks the book as, 
very largely, a compilation, nor is it difficult, in most 
cases, for those familiar with the subject to trace the 
origin of the inspiration. 

This is not necessarily to condemn the book. It 
removes it at once from the class of books to be read, 
but it may still find a high place amongst books of 
reference. The value of such works depends greatly 
on their indices, and, so far as I have been able to dis- 
cover, these volumes are very perfectly indexed. They 
deal respectively with direct-current and alternating- 
current traction, and, therefore, it has proved convenient 
to have a separate index for each volume. 

Nearly all technical books may be classified as either 
text books or books of reference, and there is a hint in 
the preface to this work that it is intended as a text book 
for advanced students. It is well to say " advanced." 
The tyro who should try to learn all about electrical 
traction from this book would need a vivid imagination 
to carry him from diagrams and illustrations to the 
practical realities they represent, and would be nearly 
driven mad by multiplicity of detailand deadly uniformity 
of style. The very iteration of the word "type" would 
haunt him, as ** boots, boots, boots, boots, moving up 
and down again " got on the nerves of Kipling's South 
African recruit ; but the advanced student would be 
sufficiently advanced to have discovered for himself 
that engineering is to be learned in the shops, not from 
books; and, like other readers, will use the book for 
reference as he requires it. Indeed, the description, 
** advanced student," should cover all readers, for the 
engineer who ceases to study soon drops out of the race. 

A text book should deal mainly with principles, and 
should touch lightly on details, using them chiefly for 
purposes of illustration ; should be orderly in arrange- 
ment, and should aim, as far as is possible, at securing 

* " Electrical Traction," by Ernest Wilson and Francis Lydall, in two volumes. 
Edward Arnold, London, 1907. iss. net each volume. 



the interest and attention of the reader. Messrs. 
Wilson aud Lydall just touch on the distinguishing 
features of the traction motor, and immediately plunge 
without further preface into calculation of performance 
curves, contriving to give the reader the impression, 
after making him wade through a barely intelligible 
r^sum^ of Goldschmidt's method of obtaining the heat- 
ing curve, that the labour has been spent almost in 
vain. There does not seem in this chapter to be any 
attempt at arrangement. The performance tests are 
followed by an official specification of the motor, in 
which the dimensions take the leading place, and the 
chapter winds up with a few casual remarks on lubrica- 
tion. That matters little in an encyclopedia on 
traction, which one consults through the index for the 
section one wants, but it is clearly a disadvantage in a 
text book, even for advanced students. The first of 
the distinguishing features of the traction motor is 
stated to be ** the motor is series wound." My first 
impression on reading this was, ** Why, here are two 
men writing on electrical traction who have never 
heard of regenerative control." But I was quite wrong; 
the index directed me to some very good and detailed 
descriptions of both the Raworth and the Johnson- 
Lundell systems (the wording of which seemed strangely 
familiar), followed by a paragraph or two of guarded 
but not unfavourable criticism. It may be said that 
the authors in their preface expressly disclaim any 
direct advocacy of one system rather than another, 
questioning, indeed, the competence of any but a very 
few engineers to decide on such matters, and therefore 
their occasional departure from that self-denying rule is 
the more significant. It is almost a pity that they 
should have put such a restraint on themselves. Criti- 
cism is the salt of technical literature, but the greater 
the need, the greater the merit in abstaining from it. 

The first edition of this book was published ten years 
ago, in one volume, and the advance in electric traction 
has been so great that the authors have found it neces- 
sary practically to re- write the whole. Still, some trace 
of the original may be discovered. On the very first 
page the reader is informed that **many traction systems 
are in operation," a sentence that seems almost gro- 
tesque in the present year. The first volume is divided 
fairly equally between tramways and railways, and is a 
very complete compilation, including even the Board of 
Trade regulations by way of appendix. The second 
volume is practically a separate book, having even the 
preface repeated. In its general outlines, in a complete 
devotion to facts that would delight the heart of Mr. 
Gradgrind, this volume is much on the same lines as 
the other. But there are other respects in which it 
differs. First, it deals wholly with railways, no one 
having yet attempted to run tramways on the alternate- 
current system. Secondly, its examples are drawn 
mainly from Continental experience, there being little 
to draw upon in America, and hardly any in this coun- 
try, where polyphase railway work has never been 
allowed a chance, and single-phase has hardly passed 
the experimental stage. Thirdly, since the theory of 
alternating-current motors, whether polyphase or single 
phase with commutators, is more complex than that of 
the direct-current motor, the authors have conceded 
more to the student, and added two or three chapters 
of somewhat elementary theory to their storehouse of 
fact. In this volume, too, they are more free with their 
comment, weighing the respective advantages and 
disadvantages of polyphase, single-phase, and direct- 
current traction, with an evident leaning towards single- 
phase. To the polyphase system they may be suspected 
of doing less than justice, especially in their assumption 
of equality of weight in its equipment with that of direct 
current. Both volumes contain chapters on costs, and 
on financial considerations in respect of the change to 
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electric working ; matters usually outside the profes- 
sorial range. The second volume is also more orderly 
in its arrangement, and comes nearer to being a book 
which it is possible to read than does the first. 

There is a dreadful suggestion in the preface that the 
book is far from being complete ; -that specialists in 
each department of electrical traction will find imper- 
fections there, to be compensated for by what they can 
gather in other departments less familiar to them. I 
trust this, like their reluctance to criticise, is only 
another proof of the authors' modesty. In a sense, of 
course, it must be true. In a book mainly descriptive, 
it would always be possible to find something else to 
describe — there is no mention of the conformity line, 
nor of Warner trucks nor tracks. But completeness in 
this sense is neither possible nor desirable. It would 
mean twenty volumes instead of two, and before they 
could be issued they would be out of date. The authors 
have given us of their best, the publishers have pro- 
duced it in the best of type, with clear illustrations, 
and appropriately heavy paper and bindin^j^; and the 
Olivers who ask for more must indeed bo insatiable. 
Traction men have never had anything: quite like it 
before, and it were unreasonable to grumble at it because 
it is not something else, probably not nearly so useful. 

NON-FOULING FLEXIBLE TROLLEY HEADS. 



Taking first the swivelling type (Fig. i), it will be 
noticed that the socket which carries the fork spindle 
is not cast on to the pole piece, but it is on a separate 
bracket, which is mounted on a pin in the outer 
bracket, passing through a slot in the upper end of 



We have had brou^rht under our notice two really 
ingenious and successful trolley heads, which should 
give relief to the much-worried tramway engineer 
and his assistants, inasmuch as the troubles arising 
from the frequent jumping and entanglement of present 
swivelling heads, also the enormous wear and tear of 
the overhead work and wheels by the fixed head, are 
claimed to be things of the past wherever the Holmes 
and Allen trolleys are in use. The Wellington, New 
Zealand, Corporation Tramways, have purchased the 
license to manufacture and use these heads on their 




Fig. 1.— Non-Fouling SwiveUing TroUey Head. 

system, and the saving effected on fifty cars is calculated 
at about jf 1,000 per year. Nearly all the Australian 
systems also have Hoimes and Allen trolleys ruaning. 

Mr. Garnet B. Holmes, one of the inventors and the 
senior partner of the firm, arrived last month in 
London, from Wellington, to carry on arrangements 
for the sale of their patent rights in the twenty-three 
different countries throughout which it is patented. 
While in America, he conducted numerous trials and 
was present at the Atlantic City Street Railway 
Convention where he had the opportunity of meeting 
every prominent tramway engineer in the United 
States, with the result that his invention became 
widely known and highly commended. So much has 
this been the case that, we are informed, enquiries are 
flowing in from every quarter asking for supplies. 




Fig. 2.— Non-Fouling Head Dropped. 

this inner bracket, and a pin in the lower end engages 
the lower slot, enabhng it to move up and down within 
certain limits. The pressure of the pole against the 
wire keeps the pin in the lower slot, while the spring 
in the head which tends to 
raise the pin in the slot, acts 
as a cushion and makes the 
upward movement of the 
wheel very lively, returning it 
instantaneously to the wire 
while passing irregularities, 
thereby preventing it from 
*' jumping.'' Should it do so 
by any accident, however, 
then the spring within the 
head withdraws the lower 
pin, and the bracket carrying 
the foulable part instantane- 
ously fallsintoanout-of-action 
position (Fig. 2.) The head 
then harmlessly passes under 
any kind of overhead work. 
Both the severe private and 
official trials and the actual 
everyday performance are 
cited as proofs of the efficacy 
of the device. 

Next taking the flexible 
under-running head (Fig. 3), 
engineers who are in favour 
of centre-running heads said 
that they liked the cushioning 
and swivelling action of the swivel head. Thisaction has 
been applied to the ordinary harp and wheel by simply 
mounting the spindle on two blocks (in slots inclined 
downwards a few degrees) with buffer springs behind 
which normally tend to retain the blocks at the top of 
the slots, but which are compressed by the pole tension. 
When these springs are compressed the pressure is 
distributed equally on both, but should the wire be 
irregular, and tend to bmd on either side of the wheel, 
the spring on the off side pushes the spindle forward 
and maintains the wheel in a straight line with the 
wire; in other words the wheel is said to be floating, 
or to have the same action as the radial truck. This 
allows of a reduction in the trolley pole tension, and 
with the swivelling action a saving put at ^20 per car 
per year is easily effected, as the wear and tear of 
trolley wire, corrugation at ears, and frequent jumping 
of the trolley, are reduced to a minimum. 




Fig. 3.--Flexible Under- 
Running Trolley Head. 
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DYNAMOMETER GAR ON THE NORTH 
EASTERN RAILWAY. 



We are indebted to Mr. Wilson Worsdell, chief 
mechanical engineer of the North Eastern Railway, for 
the following description and illustrations of a dyna- 
mometer car which he has designed for testing loco- 
motives and rolling stock, with a view to obtaining data 
which would enable the company to meet the growing 
demands for greater speed and haulage, and generally 
to make for increased efficiency. 

The body is built on a steel underfranie, shaped to 
take a special spring which extends right across the 
middle of the carriage. This spring consists of thirty 
selected steel plates, each separated by rollers, so 
that there is a minimum of friction. The end of 
the spring adjacent to the drawbar is provided with 
rollers at each end of the span abutting against 



The paper is caused to travel over a table by drums 
driven by a measuring-wheel, which rolls on the rail, 
and which can be raised or lowered from within the 
car at will. This measuring-wheel is fitted with a very 
hard steel tyre to minimise wear, and accurately ground 
so that it makes a predetermined number of revolutions 
per mile. The paper can be made to run at varying 
speeds by changing the driving gear between the 
measuring- wheel and the drums. The speed of the 
train at any instant is shown in front of the operator 
by a pointer on a dial. 

The permanent speed record is given by a pen in 
electrical communication with a clock, which thus 
makes a mark on the travelling roll of paper at two- 
second intervals. The speed can be read off from this 
by the aid of a special scale. There are eight of these 
electro-magnetic pens, which may be coupled up as 
required through a terminal board, and thus may be 




view of Instrument Table In Dynamometer Car. 



fixed faces, and from these the pull is transmitted 
to the train. As the function of this spring is to 
give an accurate measurement of the pull exerted on 
the drawbar, it was essential that the plates composing 
it should be of the highest quality, and that when 
buckled together they should be very carefully cali- 
brated. Each plate was tested separately by being 
placed over supports and loaded until the specified 
deflection was reached, after which it was allowed to 
return to a horizontal position by unloading, or, failing 
in this, was rejected. A uniform rate of deflection was 
also required. After being put together the spring was 
carefully calibrated. A bracket which is fixed to the 
buckle projects inside the car, and as the spring is 
deflected the bracket moves a stylographic pen over a 
roll of paper, thus drawing a curve of drawbar pull. 



put in communication with any instrument. By the 
aid of connections at each end of the car external 
communication can also be made. 

The interior view, looking upon the instrument table, 
shows the electro-magnetic pens, and underneath the 
table may be seen the bracket extending from the spring 
buckle to the spindle on which the drawbar pen is fixed. 
On the front of the case on the far side of the instru- 
ment table are four dials which show the distance 
travelled, and above them, looking from left to right, 
can be seen the clock, boiler pressure recorder, and a 
meter for registering the work done. 

The apparatus at the right side of the instrument 
table measures the work done, and is on the same 
principle as a planimeter. The horizontal circular 
plate moves a proportional distance to that of the 
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train, whilst a frame supporting a small wheel on edge 
moves across it from the centre, a distance proportional 
to the pull on the drawbar. Its revolutions are there- 
fore a measure of the work done, and as it is in electrical 
communication with the previously mentioned meter, 
the work is recorded. 

The indicator mounted on the near edge of the table 
is for recording the pressure in the steam chest. Owing 
to the fluctuating pressure in a locomotive steam chest 




Exterior View of Dynamometer Car. 

it was thought that the inertia of the long column of 
water in the connecting pipe would make the results 
worthless. Two indicators were therefore bracketed 
together with the pencils close to each other, and in the 
same horizontal line, so that they both marked on one 
common drum. One indicator was coupled direct to 




Interior View from Front End. 



m 



the steam chest through a connection under 3 in 
length, whilst between the other indicator and steam 
chest, 60 ft. of bare copper pipe and an oil cylinder 
were interposed. It was found that the one in connec- 
tion with the long pipe drew a line which was a mean 
of the pressure shown by the other, and this being 
suitable the apparatus was then installed as shown in 
the photograph. 

The instrument behind the clock is for obtaining the 
velocity of the wind, which blows down a tube kept 



facing its direction, and causes the rise and fall of a 
pen on the paper drum. The view in the smaller 
photo, shows this more distinctly, whilst up in the roof 
a dial can be seen on which the direction of the wind 
is indicated. Two dials on which the drawbar pull and 
speed are shown are provided for the convenience of 
those persons who may be in the front end. Other 
auxiliary apparatus, such as pyrometers, draught gauges, 
etc., are inchided in the equipment, and indicators of a 
special type, with external springs and pencils controlled 
by electro-magnets, are employed on the front. 

The external view shows the measuring-wheel pre- 
viously mentioned. The wind vane, flexible pipes for 
boiler and steam chest pressures, and the plugs for 
external electrical connections may be seen at the 
front end. The spring can be seen, as the side protec- 
tion plates have been taken oflf for the purpose of this 
photograph. 

For brake tests a frame supporting three indicators can 
be fixed on the existing instrument table, and the pressures 
in the brake cylinder, auxiliary reservoir, and train pipe 
may thus be recorded. During locomotive experiments 
there will be recorded on the travelling roll of paper, the 
drawbar pull, workgiven out, speed, revolutions of driving 
wheels, steam chest pressure, and position of reversing 
lever. The effect that alteration in design has on any of 
these observationscanreadilybeseen,and comparing the 
fuel and water consumption with the work given out, 
the total efficiency due to any change can easily be 
estimated. During experiments with rolling stock to 
determine tractive resistance, in addition to recording 
the drawbar pull and speed, the velocity and direction 
of the wind are also noted, so that comparisons can 
eventually be made with the variables eliminated. 

The car is also of use in finding the sighting-point 
of a signal or the distances between two points, an 
electro-magnetic pen, in connection with a push worked 
by an observer, marking the positions on the travelling 
paper-roll. In a similar way, with the aid of the clock 
beating two seconds, the time lost by speed limitations 
can also be determined. In fact, any information 
likely to be of value in connection with locomotives 
and rollincr stock can be obtained with this car. 



Dumbarton Burs:h and County Tramways Company.— This 

company has issued a prospectus inviting subscriptions for 75.000 six 
per cent, cumulative preference shares of £1 each (being the whole of 
the authorised preference capital) and 64,000 (out of a total authorised 
number of 80,000) ordinary shares of £1 each. The directors are 
Major C. Heaton-Ellis (chairman), Messrs. George Balfour, A.M.I. M.E.. 
and Kenneth Sanderson, W.S. The prospectus stated that in 1904 and 
1906 the Electric Supply Corporation were authorised to construct 
tramways from the termination of Glasgow Corporation tramways at 
Dalmuir, through Old Kilpatrick, Bowling, Dumbarton, Kenton, 
Alexandria, etc., to Balloch. at the south end of Loch Lomond. The 
tramways in the burgh of Dumbarton have already been constructed 
by the Supply Corporation, and the other lines are to be constructed 
by this company. By the Dumbarton Burgh and County Tramways 
Order, 1907, the undertakings and powers were (with the exception of 
provisions relating to generating stations) transferred to this company, 
the company to take the electric energy required from the Supply Cor- 
poration's generating station. The tramways, when completed, will 
liave a track length of 17 miles, over 13 miles of route. The population 
to be served (including that of Kilbowie and Clydebank) is about 
80,000. The tramways will form, along with those of the Glasgow 
Corporation, a through route from Glasgow to Loch Lomond, and it is 
anticipated that large numbers of people will travel by tramway to the 
famous pleasure resort. A regular and increasing trafi&c is also antici- 
pated between the towns on the route. Mr. George Balfour, managing 
director of the Dundee, Broughty Ferry and District Tramways 
Company, and a director of the Mansfield and District Tramways 
Company, who has been retained by this company as advising director 
for five years, estimates that the gross earnings of the tramways will 
be ^32.500, and that the working expenses, including depreciation, 
should not exceed ^18,500. leaving a net revenue of /i4,ooo. /So, 000 
of debenture stock at 5 per cent, would absorb ;f4,ooo. and preference 
share dividend ;f4.500, leaving jfs.soo, equal to a dividend of nearly 7 
per cent, on the ordinary shares. 

IQ 
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TRAMGAR IMPROVEMENTS. 

A car that empties and fills simultaneously has long 
been a desideratum, but hitherto the difficulties in the 
way of adapting such a vehicle for street traffic have 
weighed so much with managers that the present type 
has remained in practically universal use. No one, of 
course, can have failed to note the confusion, the loss 
of time and temper, and even the danger arising at 
the ** rush " hours of the day when passengers have to 
leave and enter by the same door. All this Mr. P. 
Kavanagh, of Liverpool, claims to have abolished by a 
car which not merely solves the main problem of 
providing separate entrance and exit, but also intro- 
duces a variety of other improvements. 



hinged doors which serve for the exit of passengers. 
Nearly opposite the entrances are stairs leading to the 
top of the car, and between the stairs and the ends of 
the platforms are partitions which completely isolate 
the driver, the remainder of the platforms being open 
on all sides. These partitions are fitted with sliding 
glass doors, sliding windows to allow a current of air 
to pass through the car, and hinged doors leading to 
the space underneath the stairs, which space can be 
utilised for storage. The exit doors are preferably 
opened and closed from the driver*s platform by means 
of handles operating through gearing a shaft which 
forms the hinge for the door. Owing to the platform 
being cut away at both the entrances and exits it is 
necessary — in some towns, at least, where there must 
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Elevation and Plans of Upper and Lower Decks. 




So far as the general design of the car is concerned, 
Mr. Kavanagh has not departed in any radical sense 
from the existing two-deck type. By simply making 
the platforms a little longer than usual, he is enabled 
to give an entrance at the back, as at present, and an exit 
at the front. The great obstacle in the way of effecting 
this object lies, of course, in the fact that the safe side 
of the car in one direction becomes the dangerous side 
in the other. In the present design the difficulty has 
been removed by a series of contrivances which have 
been pronounced by tramway experts and others who 
have seen them to be not merely ingenious, but simple 
and capable of practical working. The entrances are 
provided with folding swing doors which open inwards, 
and opposite them on the other side of the car are 



be no projections from the car — to fill up these openings 
after the doors are closed. This is accomplished, 
in the case of the exits, by means of a hinged flap 
operated by a cord or wire attached to a sheave on a 
shaft, the other end being fixed to a swinging arm 
attached to the pivot of the flap ; and, in the case of 
the entrances, by a plate provided with an extension, 
which is hinged so that when not required it is first 
turned on its edge and afterwards swung up on its 
hinge clear of the doorway. 

The isolation of the driver, the fact that the 
passengers under all circumstances enter and alight on 
the safe side, and the automatic contrivance which 
prevents any one from getting off* until the car has 
comQ to a standstill all make for the safety of the public. 
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On the score of time-saving the inventor claims that 
by his improvement passengers will be dealt with so 
quickly that at least hve minutes will be gained on each 
average town journey, and, of course, a correspondingly 
longer period on extended trips. Where the service 
requires improving, it can be done with the same 
number of cars as at present, and where it does not a 
reduction of rolling stock may be effected. 

Of only less importance than the design which 



is closed, so that altogether here is a substantial 
addition to the holding capacity of the car. The seats 
in the two rows on the top deck are not opposite each 
other, but ** staggered" so that more room is gained 
for getting into and out of the seats and for passing 
between them. 

Among the improvements to which Mr. Kavanagh's 
experiments have led him is one relating to the method 
of fixing the upper seats of tramcars, and it is of 




/-'\/-/ / 



Model of Improved Tramcar. 



enables the car to fill and empty simultaneously is the 
arrangement of the top deck of the car. This is 
covered as at present, but the inventor dispenses with 
doors and closes the ends, partly by means of wood 
panelling and partly by glass, and he also utilises the 
centre wood panel space for exhibiting the destination 
of the car, and provides ventilators for the whole of 
the top. Moreover, at the top of the stairs is fixed a 



course equally applicable to other seats that are 
arranged in one or more rows behind one another, or 
side by side. Hitherto the iron feet of these seats 
have been fastened to the floor of the upper deck by 
screws, which, it is found in practice, frequently work 
loose. When one screw works loose others quickly 
follow, and when one foot of a seat is adrift the others 
also become loose in a short time, and the planking 




Views Showing New Arrangement of Exits and Entrances. 



boarding or panelling, some of the remaining space 
on the overhanging platform being used for a seat fixed 
to the side and the end of the car. By closing up the 
ends and providing this seat, sitting accommodation is 
secured for more passengers than is possible with 
ordinary cars. In this connection it may also be 
mentioned that a removable seat for two persons is 
placed in position at the exit door below after the latter 



is so cut up that it is impossible to make a good repair 
without renewing it. As the planks generally run 
longitudinally it is necessary to remove several 
seats — sometimes all on one side of the car — to 
renew a defective or damaged plank. Mr. Kavanagh 
provides a pair of stout rails for each row of seats, 
and these are firmly bolted or screwed to the planking 
throughout their length. One or both of these may, 
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if preferred, be countersunk, and they may each be 
made in one length along the top of the car, or, if 
desired, in two or more lengths. The feet of the seats 
are fastened by setscrews, bolts, or their equivalent, 
to these rails instead of direct to the floor, so that such 
strains as arise are distributed over the length of the 
rails instead of being concentrated under each seat foot 
as hitherto. With this extended bearing surface the 
life of the timber, it is claimed, will be much prolonged. 
The longitudinal position of the chairs may be indi- 
cated and maintained by lugs on the rails or by slots 
into which the feet drop, and in which they are secured. 
To renew a plank it is only necessary to undo the bolts 
that hold down the rails and to remove the seats 
eii inassCy instead of having to unscrew the far larger 
number of individual screws hitherto used. Moreover, 
one or more seats can be removed or renewed without 
disturbing the wood in any way. In some cases extra 
dummy bolt holes may be provided in the rails or their 
flanges, so that in case of some bolts working loose they 
may be put through fresh holes into sound timber 
beneath, which was impossible with seats fastened 
direct to the floor without altering their position. 



wheel-bases, and, therefore, to short cars. A radial truck which may 
be regarded as a distinct advance on previous types has been recently 
constructed under the Simpson and Park patent, and has been running 
since September lo on the Burnley Corporation Tramways with very 
satisfactory results. 

As will be seen from the accompanying photograph, the wheel-base 
of the car is exceptionally long, the distance between wheels being 
18 feet. This car is capable of easily passing round a curve of 25 to 
30 ft. radius. The peculiar feature of the truck is the readiness with 
which the axles take up an approximately true radial position when 
passing round a curve. 

This action is due to the design of truck in combination with a 
differential gear fitted to the axles. The followmg is a general descrip- 
tion of the truck : 

Two single axle trucks are used to support a car body, and, as each 
truck is entirely independent of the other, the wheel- base can be pro- 
portional to the length of the car. Kach truck is pivoted at a point 
in the centre line of the axle, a king pin and bracket being attached to 
the car body underframe to take the drive. Between the car body 
and truck frame, rollers are interposed so as to reduce the friction and 
allow the car to radiate easily. The arrangements of springs is 
practically the same as on a Hrill type maximum traction truck. The 
wheel brake blocks are hung as near the centre line of the wheel as 
possible. On the trucks in use at Burnley, a mechanically applied 
track brake is fitted and also a run-back-preventer on the axle, but a 
magnetic track brake can be arranged for if required. The differential 
gear on each axle is arranged in combination with the usual gearwheel, 




Burnley Car Mounted on New Radial Truck. 



In the large model in which he has embodied all these 
ideas, Mr. Kavanagh shows a car eminently practical 
in its working parts; and it can be readily seen that 
there would be no difficulty in adopting the chief 
improvements, at least, on existing rolling stock. 



A NEW RADIAL TRUCK. 

[Contribitted ) 



\ considerable amount of interest has been recently shown in the 
development of a type of truck, to which the name "radial " or " flexible 
wheel-base" truck has been assigned. The object of such trucks is to 
provide a longer wheel-base so as to afford greater support to the car 
body, and prevent the end oscillation so often noticeable in cars carried 
on the usual single trucks with wheel-base limited to 6 fi. Another 
object aimed at in the adoption of radial trucks, is the reduction of 
wear of wheels and rails when the cars are passing round curves. A 
number of forms of " radial " trucks have been constructed and put 
into operation with more or less satisfactory results. The nature of 
their design, however, limits their application to comparatively short 



and is enclosed by the motor gear case. This gearing enables each 
wheel when passing round a curve to work independently of the v)ther, 
and facilitates the movement of the truck into the correct radial 
position. 

The following advantages are claimed for this truck : 
(i) The position of the pivotal centre being over the centre line of 
the axle, as wide a range of angular movement as retjuired can be 
obtained without danger of any part of the truck fouling the car Ixxly 
underframe. 

(2) The length of the wheel-base can be proportioned to suit tlie 
length of the car, whatever this may be, there being practically no 
limit to length of wheel-base in this design. 

(3) Wear between wheel flanges and rails and the tendency to un- 
equal wear between the diameters of the two wheels on one axle is 
greatly reduced due to the differential action. 

(4) Due to the use of the differential gear, the twisting strains on the 
axle are diminished. 

(5) The weight of car is considerably less than one of similar capacity 
carried on 8 wheels. 

(6) Less sand is required for accelerating and braking than would 
be necessary in the case of maximum traction trucks. 

(7) There would be a reduction in current consumption and cost of 
maintenance as compared with a car designed to do the same service 
mounted either on maximum traction trucks or on equal wheel trucks 
with four motors. 
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HALIFAX TRAMWAY MANAGEMENT. 



A report of considerable interest was presented to Halifax Tramways 
Committee on November 29 by Mr. Charles F. Spencer, the chairman, 
and Mr. David Hanson, the vice-chairman. They had been asked to 
report on the organisation of the management of the system, in view of 
the resignation of the general manager and the rolling stock super- 
intendent. 

The report recommended that the office of general manager be 
combined with that of the electrical engineer, and that the following 
subordinate officers be appointed, viz., a traffic superintendent and a 
rolling stock superintendent. With regard to the first recommendation 
the report said it was obvious that the management of the electricity 
supply works should be in the hands of a skilled electrical engineer, 
and the duties of an electrical engineer were seldom carried out 
successfully unless he had received a mechanical training. An elec- 
trical engineer who had the desired qualifications would be the most 
competent officer to ta"ke complete control of all electrical and mechan- 
ical work. The commercial or traffic branch was a department which 
had Its reflection in statistical returns, and needed little control from a 
general manager, who before he could alter any of the conditions was 
subject to the will of the Tramways Committee, who must direct 
matters of policy. Hence the departments for which a general manager 
was mostly needed were technical as distinguished from commercial. 
As to the traffic superintendent, a first-class man should be appointed. 
This office was of a commercial nature, and though a knowledge of 
mechanics and electricity might be of use it was not essential. The 
traffic superintendent would have to devote his attention solely to the 
regulation of traffic, so as to give the maximum facilities to the riding 
public with the least cost to the Corporation, and in such a manner as 
to ensure the best financial return. The rolling stock superintendent 
should be a practical mechanic and electrician combined, responsible 
to the general manager and engineer for the whole of the maintenance, 
mechanical and electrical, of cars. They recommended the appointment 
of Mr. Rogerson, the present electrical engineer, as general manager 
and engineer of the tramways and electricity supply departments. Mr. 
Kogerson, it was stated, had ample time to devote to the additional 
duties sought to be imposed on him ; the two departments were inter- 
dependent, and the organisation could be so arranged as to work to the 
benefit of both departments. Mr. Rogerson had been consulted on the 
subject, and had been informed that if he was appointed the Committee 
would not be able to give him an advance of salary immediately, as he 
must first prove his worth. As to the traffic superintendent, the Com- 
mittee were recommended to give a commencing salary of /250 per 
annum, with advances annually if satisfactory services were rendered, 
rising to a maximum of ^[^350. The commencing salary of the rolling 
stock superintendent was recommended to be /130 per annum, rising 
to /160 providing he satisfied the Committee, and that he be allowed 
the house now occupied by the general manager free of rates, and rates 
only. A further recommendation was that the whole of the accountancy 
work be carried out under the direction of the borough accountant. 
This would necessitate the control of the cashiers, storekeepers, costs 
and accounts clerk, wages clerk, and traffic return clerks being trans- 
ferred to the borough accountant's staff. 

The report gave the salaries of the present chief tramway and elec- 
tricity officials as follows : Electrical engineer, /600 ; tramways manager, 
;f 400 : rolling stock superintendent, / 1 17 ; rolling stock superintendent's 
clerk, ^36 ; total, /i,i53. The cost under the new scheme would be 
as follows : General manager of combined departments, /["600 ; traffic 
manager, /250 ; rolling stock superintendent, /130 : total, /["980, or a 
saving of ;f 173 on the present system of management. The recom- 
mendations were adopted by the Committee. 

The Committee have also instructed the manager to place an 
additional employee on each car on the routes where the gradients 
are steepest. The manager has also been asked to see to the classification 
of routes and cars, and the appointment continuously of the same 
driver and conductor to one car. and to the equipment of the cars with 
3 ft. 3 in. slipper brakes. 

The recommendations of the Committee came before the Town 
Council at a meeting on December 4, when Mr. C. F. Spencer, chairman 
of the Committee, said the scheme would benefit the Corporation and 
the ratepayers. It was desirable that the confidence of the public in 
the tramways shQuld be fully restored, and that the system should be 
placed on a sound basis. 

Alderman Hey, ex-chairman of the Tramways Committee, moved 
th^t the proposals be referred back. He was in favour of one chief 
officer over the whole of the tramway undertaking, but he was opposed 
to the recommendation made by the Committee on that point. Mr. 
Rogerson, the electrical engineer, had had no experience in tramway 
work. No manager could make the Halifax tramways as successful as 
they ought to be unless the electric current could be supplied for the 
tramways at a reduced cost. There were many possibilities of huge 
mistakes in the scheme, and it was therefore advisable, he thought, 
that it should receive further consideration. 

The Council by a large majority rejected the amendment, and 
adopted the proposals of the Tramways Committee. 



LOMDOM COUNTY COUNCIL TRAMWAY 
MATTBRB. 



Extension of Electric Traction. 
At a meeting of the London County Council on December 3, the 
Highways Committee formally reported that the reconstruction for 
electric traction on the conduit system of the tramways in Gray's 
Inn Road from Theobald's Road to Pentonville Road, in Goswell 
Road from Aldersgate terminus to City Road, and in Holloway Road 
from Highbury station to the Archway Tavern, together with the 
construction on the same system of traction of the new tramways 
from Grove Vale to Stuart Road, Peckham, had been complete!. 
The lines had been inspected on behalf of the Board of Trade and 
certified. Electric car services were instituted on the Goswell Road 
hne on November 27, and the Grove Vale to Peckham line was 
opened for public traffic on November 28. On the same day a few 
electric cars commenced running on the Holloway Road line, and the 
service would be increased as soon as possible. Electric car service 
would be instituted along Gray's Inn Road on December 5. 

Price of Brake Shoes and Horse Shoes. 
The committee had considered tenders for the supply of brake shoes 
and horse shoes required for the tramways department, and had 
accepted the most favourable tenders, namely, that of William Pease 
and Company, for the supply of brake shoes at £^ 15s. a ton ; and 
that of William Cooke and Company, for the supply of horse shoes at 
/lo los. and /ii los. a ton. The expenditure would be charged 
to revenue. 

Medical Examination of Motormen. 

The adjourned reports of the Highways Committee on this subject 
were adopted without debate. This no doubt arose from the fact 
that, at a largely attended meeting of the men held on Sunday 
morning, December i, it was resolved, on the advice of the Amal- 
gamated Association of Tramway and Vehicle Workers, to accept the 
modified form of medical examination and the assurance of continued 
employment as proposed in the later reports of the Highways Com- 
mittee on the subject. 

New Construction. 

The proposals for extending existing contracts so as to cover work 
and plant for the new lines from Hammersmith to Harlesden and from 
Wickham Lane, Plumstead, to Abbey Wood, which had been post- 
poned from a previous meeting, were confirmed. Capital votes of 
;f40,ooo were passed in connection with the work. 

Workmen's Fares. 
Alderman Thompson, replying to questions, said that the Highways 
Committee were not in a position to advise the Council to extend the 
facilities for workmen's fares, as that would entail a large loss to the 
undertaking by dislodging passengers already paying full fares. 

Aldgate to Bow Tramways. 

At the meeting of the Council on December 10, 

The Highways Committee pointed out that the Council, on July 23 
last, had decided to accept an offer of the G.B. Surface Contact Com- 
pany to supply and fix for /3,36o, surface-contact equipments for 48 
electric cars to be used on the Aldgate to Bow route. The company 
declined to enter into a contract in the form which the Committee 
desired, but, after negotiations, a form had been agreed to which pro- 
vided that the fixing of the equipment on the cars should be done by 
the tramways department under the supervision of the company. This 
arrangement would involve additional expenditure of about /250, but 
it would materially expedite the completion of the work. 

The proposal was agreed to. 

Excess Votes for Working Expenses. 

The Committee drew attention to the fact that in certain instances 
working expenses had exceeded the annual maintenance votes for the 
year 1906-7. Among the items of excess was /i 2,5 16 for repairs, of 
which ;f 10,000 was accouiited for by permanent way repairs in excess 
of the estimate, and consequent on the cost of anchoring rails, new 
curves, and extra paving works. The horsing expenses had exceeded 
the estimate by ^3 1,083, of which /i9,ooo was in respect of increased 
cost of forage. The total excesses amounted to ;f59,376, but they were 
to a lai^e extent counterbalanced by savings under other heads of 
estimates, so that the expenditure as a whole exeeeded the estimates 
by only ;f8,388. The Finance Committee, reporting on the subject, 
stated that to a large extent both excesses and savings appeared to be 
due to the fact that the opening of certain lines reconstructed for 
electric traction took place later than had been assumed. 

Removal of Sludge from Conduits. 

The Council approved new contracts for the removal of sludge from 
the conduits, depots, etc., of the tramways for twelve months. For the 
southern lines the contract was with Samuel West, Limited, at 2s. lod. 
a cubic yard, and for the Rorthern lines it was with Mr. Henry Crane, 
at 2s. 4d. a cubic yard. 
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Plough Equipment Contracts. 
It was reported that the Highways Committee had considered tenders 
for the supply of 600 rubber plough bases, and 1.200 plough leads, and 
had accepted the lowest tender, namely, that of the India- Rubber, 
Gutta-Percha, and Telegraph Works Company, at 56s. for each plough 
base, and 4s. 3d. for eacl) plough lead. 

The Tramway Subway. 

The Committee reported that arrangements should now be made for 
the construction of the tramways in the extension of the tramway sub- 
way from the Strand to the Victoria Embankment. The estimated cost 
of the work, including /760 for rails, was /io,ooo. No extra cables, 
cable ducts, rolling stock, or other plant would be required, and the 
Committee proposed that the tramway works should be carried out by 
the Works Committee as an addition to their subway construction work, 
and that operations should begin as soon as possible. The track rails 
would be obtained under a contract for rails shortly to be entered into. 
Ordinary slot rails would not be required, and sufficient conductor rails 
were already provided for. but an additional cross-over would be 
needed, which it was proposed should be obtained from Hadfield's Steel 
Foundry Company at the present contract rates. 

Consideration was postponed, under standing orders, and at the 
meeting on December 17 the report was adopted. 

Caledonian Road and Seven Sisters' Road Tramways. 
At the meeting of the Council on December 17 the Highways Com- 
mittee reported their proposals for expeditmg the reconstruction of 
these tramways for electric traction, so as to avoid the sandwiching of 
horse and electric cars on the Holloway Road route. The total length 
of the route was 2f miles, and the estimated cost of reconstruction and 
equipment on the conduit system was as follows : 



Trackwork, etc., including special work and £12.900 for rails 

Alterations of bridges 

Cables, cable ducts, feeder pillars, etc 

Sub-station plant, switch gear, etc 

Rolling stock 

Total 



i 

100.700 
5.000 
9.120 
2,200 
16,150 

• ^133.170 



No further buildings nor additional cable ducts would be required. 
The Committee proposed to invite tenders for the other work. It was 
proposed to extend existing contracts with Hadfield's Steel Foundry 
Company and J. E. Spagnoletti, by approximately ^[■4,000 and /200 
respectively, for special track work and additional low-tension switch- 
boards. 

The following tenders had been received from selected firms for the 
supply of an additional motor generator, which would be required : 

£ 

The General Electric Co 1,608 

The Electric Construction Co 1,645 

The British VVestinghouse Co 1,733 

Dick, Kerr and Co 1,780 

It was recommended that the lowest tender should be accepted, and 
that the General Electric Company should be allowed to sub-let to 
E. F. Moy, Limited, the supply of the main rheostat required for the 
motor generator. 

The Finance Committee concurred as to the desirableness from the 
financial point of view of these lines being reconstructed at once. 

The proposals were approved. 

Hammersmith to Harlesdbn Tramways. 
The Committee reported that they had considered the foUowinjj 
tenders for the road work and plate-laying, exclusive of rails and 
special work, for the construction on the overhead system of tramways 
from Hammersmith to Harlesden. and certain paving works for street 
widenings. The total length of line was about 6;^ miles single track. 



George Wiuipey and Co 

Dick, Kerr and Co 

George Hay and Co 

VV. Manders 

W. Underwood and Bro 

George Law 

R. W. Blackwell and Co 

John Mowlem and Co 

W. Griffiths and Co 

National Electric Construction Co. 

Edmund NutuU and Co 

J. G.White and Co 

Fry Bros 

W. Muirhead and Co 

J. Moran and Son 



Tramway 
Works. 



£ s. d. 

32,685 10 3 

3J.814 7 10 

33 936 14 4 

34,381 16 10 

36,694 7 11 

34.332 »3 6 

36.577 8 4 

40,164 I 4 

39.536 8 7 

39.170 15 18 

40,472 19 10 

41,751 16 o 

41.434 10 7 

43.3i» » 10 

45.962 I o 



FaviiiK Works 
for Street 
Widenings. 



£ s. d. 

6.392 1.2 11 

6,338 19 O 

6,443 » I 

6.235 13 8 

6 142 19 11 

8,560 8 4 

6,772 13 6 

6,229 6 5 

6.898 7 2 
7,416 16 z 
6.530 9 1 
7.284 14 lo 
8,656 14 9 
8,304 o II 

7.899 10 6 



Total. 



b. d. 



39,078 3 2 

40,153 6 10 

40.380 z 5 

40,617 lo 

42,837 7 '«' 

42,890 6 i«» 

43.i5'J I "> 

46,393 7 9 

46.434 15 9 

46,587 12 w 

47,003 8 11 

49,036 10 10 

50,091 5 4 

51,622 2 9 

53,861 II 6 



The chief engineer's estimates were ^39,839 iis. 8d. for tramway 
works, and ;f 7,567 12s. 2d. for street improvement works, or a total of 
;f47,407 3s. lod. The Committee proposed that the lowest tender, 
namely, that of G. Wimpey and Company, should bs accepted for the 
execution of the tramway works, and that the firm should be allowed 
to sub-let to the undermentioned firms the following portions of the 
work : (i) Bayliss, Jones and Bayliss, tie bars and bolts ; (2) J. B. Lee 



and Son, creosoted deal blocks. The Improvements Committee were 
not yet in a position to report on the tenders for street paving works 
outside the tramway tracks. 

Tenders had been invited from three selected firms for the special 
track-work required for these tramways, and the following offers had 
been received : 



d. 

6 



£ s. 
1.666 II 

1,773 o o 

The committee 



Hadfield's Steel Foundry Co 

Edgar Allen and Co. 

The chief engmeer's estimate was /i,650 5s. od. 
proposed that Hadfield's tender should be accepted. 
The tenders recommended were accepted. 

Supply of Track Rails. 
The following tenders had been considered for the supply of about 
1,520 tons of track rails and fastenings for the Hammersmith to Harles- 
den tramways : 

£ s. d. 

Walter Scott, Ltd 11,546 o o 

Bolckow, Vaughan, and Co., Ltd 12.893 o o 

P. and W. MacLellan, Ltd I3'ix9 18 9 

Barrow Haematite Steel Co 13.262 12 6 

Lorain Steel Co 141207 10 6 

(Not to specification) 

Steel, Peech, and Tozcr. Ltd 14.444 10 o 

Cammell, Laird, and Co 15.579 10 o 

An incomplete tender had also been received from the Continuous 
Rail Joint Company of Great Britain. The chief engineer's estimate 
was /i2,i37. The specification had stipulated that the rails should be 
of British manufacture, and the tenderers had been asked to state 
whether any reduction would be made in the prices in the event of the 
quantity being increased to about 2,500 tons, so that the rails required 
for the Aldwych to Victoria Embankment, and the Caledonian Road 
and Seven Sisters Road tramways might be included. The Committee 
recommended acceptance of the lowest tender, and that the contract 
should also include the additional rails, amounting to about 1,080 tons, 
above referred to. The company were prepared to supply the additional 
quantity at the same price as those in the tender. The effect of this 
addition would be to increase the expenditure to /19.691. It was 
further proposed that Walter Scott, Limited, should be allowed to sub- 
let to the undermentioned firms the following portions of the work : 
(i) Coghlan Steel and Iron Company, fishplates; (2) Guest, Keen, and 
Nettlefolds, bolts and lock nuts. 

On the proposal being submitted. 

Sir John Benn complained that conditions for British manufacture 
were put into the advertisements without the Council being consulted. 
He said that this condition meant putting an increased cost on the 
ratepayers of 10 per cent., and the Committee might soon find itself 
faced with a ring of British contractors. 

Mr. Hunt said that Belgian rails gave 10 or 15 per cent, less value 
for money than English rails. 

Alderman Thompson said that the Committee were following the 
example of former Committees. 

Sir John Benn replied that the Highways Committee in the past 
were staggered with the prices for British rails. They sent an order to 
Belgium, with the result that the prices fell greatly. 

Eventually the tenders as received were accepted. 
Supply of Flat-bottomed Rails. 

The following offers had been received for the supply of about 136 
tons of flat-bottomed rails and fastenings for the Bow, Hammersmith, 
and Hackney car sheds : 

£ s. d. 

1.072 18 O 



p. & W. MacLellan. Ltd.... 
Iktlckow, Vau){han, and Co.. I 
Barrow Haeiii.itite Steel Co. 
Steel. Peech, and To/er, Ltd. 

Walter Scott, Ltd 

Caniiiiell, Laird, and Co. ... 



ad. 



i.f>8l 15 o 

1.084 4 y 

1,1)4 16 10 
>.>35 6 3 

1.262 O i} 



The Committee recommended acceptance of the lowest tender, that 
of P. and W. MacLellan. and that that firm should be allowed to sub- 
let to the undermentioned the following portions of the work : (i) 
Barrow Haematite Steel Company, rails; {2) Guest, Keen, and Nettle- 
folds, bolts and nuts. 

This course was adopted. 

Car Under-Kkames. 

The following were tenders received for the supply of steel under- 
frames for the 50 tramcar bodies which were being manufactured by 
the tramway department. 

£ s. 

Hurst, Nelson, and Co., Ltd 1,975 o 

Heenan and Froude, Ltd 2,150 o 

G. R. Turner, Ltd 2,275 o 

De Bergue and Co., Ltd 2,287 »o 

United Electric Car Co., Ltd 2,300 o 

Mountain & Gibson, Ltd 2.402 10 

After the tenders were opened a communication was received from 
De Bergue and Company, stating that, owing to a clerical error, the 
price quoted in their tender should have been £^ii 15s. each under- 
frame, or a total of ;£ 1,937 ^^s. Under the circumal^nce* the 
Committee had not felt able to consider the altered price. They 
recommended that the lowest of the tenders as received, namely, that 
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of Hurst, Nelson, and Company, should be accepted, and that the firm 
should be allowed to sub-let to such firms as might be approved by the 
chief officer, the supply of steel castings, steel plates, bars, angles, etc., 
and malleable iron castings. 

The recommendation was adopted. 

Repairs to Sub-station Machinery. 

Two motor generators supplied by Dick, Kerr and Company had 
been considerably over-worked in Limehouse sub-station, in con- 
sequence of the non-delivery of other motor generators by another 
firm. The over-worked machines needed considerable overhauling, 
and it was recommended that the offer of Dick, Kerr and Company, 
to undertake the necessary repairs for /700, should be accepted, and 
this the Council agreed to. 

Resignation of Rolling Stock Superintendent. 

The Committee regretted to report that Mr. J. Bowden, who was 
appointed on July 26, 1904, as rolling stock superintendent, had 
resigned his position to take up another appointment. The Committee 
were of opinion that Mr. W. E. Ireland, assistant rolling stock super- 
intendent, whose present salary was /250 a year, should be promoted 
to fill the position when vacated by Mr. Bowden at the end of February. 
Mr. Ireland was fully capable of carrying out the duties, and the 
Committee propose that his salary should be increased to /400 a 
year. It was further proposed that applications should be invited by 
advertisement for the appointment of an assistant rolling stock superin- 
tendent at ;f 250. 

The course proposed was approved. 

Annual Supply of Cable. 

The Committee had accepted a tender by the British Insulated and 
Helsby Cables, Limited, amounting to ^428 los., for the supply of 
lead -covered cable for the year. 

Cost of Street Widening. 

A long debate took place on a proposal by the Improvements Com- 
mittee to debit the tramways account with half the cost of widening a 
portion of Old Street, estimated at /3,ooo. Sir John Benn alleged 
that this was the beginning of an attempt to strangle the municipal 
tramway undertaking, but this was indignantly denied by Mr. R. A. 
Robinson, on behalf of the Moderate party, who contended this was a 
fair and proper charge to place upon the tramway undertaking. The 
London County Council tramways, he said, could not be strangled if 
anyone wanted to. Ultimately, on a division, by 60 votes to 49, an 
amendment to refer back was defeated, and the resolution to make 
the charge in question was agreed to. 

The meeting broke the record for length, as it lasted over twelve 
hours. The Council then adjourned till January 21 next. 

Cost of a Bradford Accident.— The tramway accident which 
occurred some time ago at Church Bank, Bradford, has led to prolonged 
negotiations with the injured passengers. These are now completed, 
and it is announced that all claims have been settled for /2,ooo, plus 
doctors* fees. Fourteen persons were injured. 



DEPRECIATION ALLOWANCE AT CARDIFF. 



Carrlag:e of Dogs on Cars.— Mr. T. B. Goodyer, general manager 
of Croydon Corporation Tramways, has received replies to queries 
respecting the carriage of dogs on cars from 83 tramway undertakings. 
From the tabulated return which he has prepared, it appears that in 
29 cases no dogs are allowed, while in the remaining 34 towns they are 
permitted on the cars. In 30 of these instances dogs are only allowed 
outside, and in 15 they are permitted either outside or inside. In eight 
other instances only small dogs are allowed inside, large ones having 
to go on the roof. In the remaining case, dogs are only carried on the 
car platforms. In nearly all instances where dogs are carried no 
charge is made for them, but in a few cases ordinary fares are levied, 
while two or three towns make a uniform charge of a penny or 
twopence. In the case of 28 tramway systems the carriage of dogs is 
recommended, in a few no objection is made, and in the case of the 
rest it is not recommended. In many instances the dogs are carried at 
the conductor's discretion. 



Qerman Motor Car Industry.— The Berlin correspondent of 
the Morning Post, telegraphing on December 11, stated that a serious 
crisis, apparently owing to over-production, has overtaken the motor 
car industry in Germany, and in connection with it a meeting was 
held on December 10 at the Ministry of the Interior, which was 
attended by representatives of the Government, of leading German 
automobile clubs, and of motor car makers. The representative of 
the Government stated that the stagnation in the development of the 
motor car industry had induced the Government to institute inquiries 
with a view to ascertaining whether anything could be done on the 
part of the Imperial authorities to support the industry, and what 
means could be employed in order to find new markets for manu- 
facturers. With this object the Imperial Office for Internal Affairs 
has drafted a series of questions which it is proposed to put to motor 
car manufacturers and to purveyors and manufacturers of rubber, 
benzine, car frames, and raw material. These questions are to be 
issued in January. By the express desire of the Government, the 
utmost secrecy is preserved concerning the nature of the questions. 



At a meeting of Cardiff Tramways Committee on December 13, 
Mr. John Allcock, city treasurer and controller, presented a report on 
the subject of the depreciation allowances necessary to be provided 
for the tramway and lighting undertakings. As in Cardiff there is a 
separate generating station for the tramways, the portion of the report 
dealing with that undertaking is complete in it.self. Slightly abridged, 
it is as follows : 

I have been supplied by the city electrical engineer and manager 
with the rates of depreciation, which he considers represents fair 
wear and tear, based upon his expert knowledge of the condition 
of the Cardiff plant, and the undertaking generally. 1 have extracted 
the expenditure of the various sections of the work as shown by the 
following table, and against such cost I have calculated the annual 
amount of depreciation which is necessary, and in a further column 
the sinking fund, which has been set aside to redeem the loans which 
have been raised on those parts of the undertaking which are subject 
to depreciation : 



Purpose. 



Track and bonding 

Cars 

Buildings 

Buildings 

Engines and generators 

Engines and generators 

Boilers, pumps, econoinisers 
Boilers, pumps, economisers 
Mechanical stokers and coal bunkers 
Mechanical stokers and coal bunkers 

Steam and other pipes 

Steam and other pipes 

Switchboards and instruments ... 

Tools, plant, etc 

Conduits and cables 



Expendi- 
ture. 



i 209.369 

.1 115.365 

8.5()o 

I 4I.59J 

22,500 

I « 5.544 

■1 1.736 
2.550 

I 8.485 
6,374 

1 5.933 

4,268 

.| 53.957 

£582,124 



Depreciation. 



Sinking Fund 
Instalment. 



Per 
cent. 



Amount. Years Amount. 



£ 

10.468 

7.960 

2884 

212 



30 
15 
30 
25 



2."79 I 30 

1.125 25 

777 I 30 

317 25 



86 
127 
424 
318 
444 
320 
1.618 

£29.159 



30 
25 
30 
25 
30 
30 
30 



£ 
4.225 

4.202 
2.328 

23" 

839 

597 
313 
168 
35 
67 
J7J 
169 
119 
86 
1,088 

£«4.637 



Annual depreciation as per foregoing table , 

Annual charge for sinking fund 

Annual amount to be provided in addition to sinking fund 



£ 
29.159 
M637 



s. d. 



... £14,522 o 



Note.— Of this amount the Committee have already approved the provision of 
£5,500 as per resolution dated February 22, 1907, leaving a further annual sum of 
£9,022 still to be provided. 

I recommend that the Committee approve the principle of setting 
aside as a depreciation fund the difference between the actual 
depreciation, based on the life of the several parts, and the sinking 
fund, which has been set aside in respect thereof. 

The argument has been advanced that the Corporation, in addition 
to maintaining a sinking fund, should also provide for the full 
depreciation on their various undertakings, but I do not agree 
with this contention, as the outcome of such a practice would mean 
that the present generation would redeem the loans, and at the 
end- of the time an amount equal to the whole of the capital 
invested would be in hand in addition, in the shape of a depreciation 
fund, notwithstanding the fact that the undertaking had been kept up 
to date as far as this was possible out of revenue. To provide sinking 
fund and full depreciation would inflict a double burden upon the 
present generation which I do not think fair, and I feel that if a 
certain amount is set aside each year, based upon the difference 
between the depreciation and the sinking fund, that the Corporation 
will have done all that can reasonably be expected. 

The question of obsolescence of plant may in the future operate 
on the subject of depreciation, but, as a matter of fact, it is impossible 
to state with any degree of definiteness the liability which might 
accrue under this heading, as it entirely depends upon improvements in 
machinery, and also the introduction of labour-saving appliances, etc. 

I recommend that the first payment to the fund be dealt with in the 
current year's accounts, and that the future profits be also transferred 
to depreciation funds until such time as the amount standing to the 
credit thereof equals the amount which should be in the fund. If in 
any year the profits should be insufficient to meet the charges recom- 
mended for depreciation, I suggest that such liability should be the 
first charge on future profits. 

Mr. Arthur Ellis, city electrical engineer and manager, entirely 
agrees with the views expressed in this report. 

The committee adopted the report. 

A Demonstration.— On January 10, by the courtesy of the 
chairman of the Tramways Committee and the general manager of 
the West Ham Corporation Tramways, a demonstration of a car fitted 
with the Warner steering control • (which has been described and 
illustrated in our pages) will be given at the Greengate depot, near 
Plaistow Station on the District Railway. Tickets may be obtained 
from the Secretary, The Warner Engineering Company, 11, Dart- 
mouth Street, Westminster, I^ndon, S.W. 
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THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 



On December 4 a dinner in connection with the Tramways and 
Light Railways Association took place in Princes Restaurant, Picca- 
dilly, London. Prior to the dinner a number of the members, on the 
invitation of Mr. A. L. C. Fell, chief officer of the London County 
Council tramways, paid a visit to the Greenwich power-station, where 
the various sections of the plant and equipment were viewed with 
much interest. Three out of the four large 3,500 kw. units were in 
operation, and the visitors also found that the second portion of the 
station, which is to be equipped with steam turbines, is rapidly 
advancing. The whole of the electric tramways of the I^ondon 
County Council are now being worked from Greenwich, as the supply 
from outside sources for the last section of the lines to be so fed was 
discontinued on November 30. 

At the dinner the chair was occupied by the President, the Duke of 
Argyle, K.T.. and the gentlemen present included : The Earl of Kerry, 
Lord Vaux of Harrowden, Hon. Arthur Stanley, Sir R. Hunter, Sir 
H. Jekyll, Sir A. Kennedy. Sir R. Littler. Messrs. J. Aldworth. P. A. 
d' Alton, W. Anderson, O. H. Baldwin, R. S. Ball. A. N. Banister, 
A. L. Barber, A. H. Beatty, W. W. Beaumont. S. Beeton, E. Bene- 
dict, F. Bland. G. Bond. T. Browett, R. Brown, J. K. Bruce, J. Cater. 

F. Clay, G. Conaty,' W. B. Cownie. E. Cummings, C. H. Dade. J. 
Devonshire, G. Devonshire, C. Durnford, E. J. Farmer, A. R. Fearn- 
ley, A L. C. Fell. Fielding. G. Flett. E. Garcke. S. Garcke. E. T. 
Gatehouse. H. Godfray, F. E. de Guerrier, J. B. Hamilton, W. 
Harper. E. Hatton, W. H. Hawley. Heath. Hoare, T. Holliday, 
W. B. Hopkins, T. W. How, R. J. Howley, C. C. Hutchinson. W. 
Ivey, B. M. Jenkin, A. W. Jones, J. Kennedy, L. Macassey, A. 
McCallum, J. McGregor, C. W. Mallins. Richard Mayne, J. Milling- 
ton, A. R. Monks, S. Morse, W. Morris, Junr., E. Munro. Kenric 
Murray, R. Murray, G. Offer, Pegler, Perry, W. Philipson, W. 
Phillips, F. F. Pilling, A. H. Pott, E. B. Read, G. Richardson, 
Richmond, J. H. Rider, J. Rodgers, Ronald, W. Rutherford, A. J. 
Salter, J. R. Salter, H. M. Sayers, H. Sayers, Ernest Schenk, H. 
Scholey. E. Sellon, S. Sellon. W. L. Shand, R. T. Simcock, J. A. J. 
Smith, Sydney Smith. R. A. Smithson, R. le Strange, R. Stutz, G. 
Trentham, Trimnell, G. Trube, A. de Turckheim, TumbuU, Walton. 

G. Warlow. W. Warlow, J. S. Warner, C. Cornwallis-West. A. G. 
White, A. M. Willcox, I. E. Winslow. 

The President proposed the toast of "The Tramway Industry," 
and in doing so said that there were over 300 tramway and light railway 
undertakings in this country. The total capital invested in them was 
about /"eo.ooojooo, and the length open for traffic was over 2,200 miles. 
The number of cars in use was about 11,000, and the total number of 
passengers last year was 2,236,000,000, or over 6,000,000 p)er day. The 
gross receipts from all the undertakings last year amounted to over loA 
million sterling. From these figures it would be seen how important 
the industry was. There could be no doubt that in order properly to 
watch over an industry of this kind a central organisation such as this 
Association was necessary. It was also required for the purposes of 
removing unnecessary restrictions, and for carrying on negotiations for 
better terms for the common interests of the industry. It was recog- 
nised that Government departments preferred to deal with one body 
rather than with many. The Association had been in existence for 
some time, and it had received immense benefits from the recent efforts 
in its favour by its chairman, the Hon. Arthur Stanley. (Applause.) 
The Association was also of much value in view of the fact that in these 
days attacks were made on every form of property, and the Association 
was able to come to the help of those who were unjustly attacked. 

Mr. E. Garcke, in responding to the toast, said that though it was 
the case that there had been some controversy between separate 
sections of the tramway industry, that controversy was diminishing 
rapidly, and he looked forward to the day when they would all be able 
to meet and discuss points of particular interest without any feeling of 
rivalry or competition. The Light Railway Commission lately had 
lamented the falling off in light railway applications, but he thought 
that if light railways in sparsely populated districts were to be pro- 
moted, the conditions of promotion and the cost must be ameliorated. 
It was only by the most careful study of the conditions for rural lines 
that they could be made remunerative. To run too frequent a service 
had the effect of increasing the expenses out of proportion to the 
receipts, while to reduce the service below a certain point resulted in 
the recipts falling off in a larger ratio than the expenses. That 
reminded him of the steamer on the Mississippi which had such a large 
whistle that when it was blown there was not steam enough to run the 
steamer. (Laughter.) In reference to the magnitude of the tramway 
business, he pointed out that the profit on the increased capital was 
now about one-half per cent, less than it was lo or 12 years ago. It 
was necessary that there should be an organisation to place the views 
of the tramway industry before (Government departments, and he could 
think of no better organisation to perform that work than this Associa- 
tion, under the able chairmanship of Mr Stanley. (Applause.) He hoped 
that they would be able to bring about a little more co-operative work with 
the other tramway associations, particularly the Municipal Association. 



The presidential address of Mr. McElroy at the recent Manchester meet- 
ing of the Municipal Tramways Association, had expressed the serious 
difficulties that all tramway promoters laboured under by reason of the 
veto of local authorities. Now that they were all in accord as to the 
necessity for some modification of that veto, there should be no diffi- 
culty in both bodies working together with a view to the adjustment of 
the matter. (Applause.) There were a large number of questions with 
regard to which all parties interested in tramways could take counsel 
and bring about improvement. The differences between the parties 
were but small. There was so much good in the worst of them, and 
and so much bad in the best of them, that they ought to be tolerant of 
each other, and endeavour to suppress the curious illusion which beset 
all mankind that they were mentally and morally superior to those who 
differed from them. (Applause.) 

Sir Alexander Kennedy, in the absence of Mr. Atherley Jones, 
M.P.. gave the toast of ♦• Our Guests." 

Sir Ralph Littler, K.C. C.B., in responding, referred to the work 
which had been done by the Middlesex County Council in connection 
with tramways and light railways. He pointed out that the County 
Council had constructed and owned many miles of light railways, and 
had leased them on terms satisfactory both to the County Council and 
to the lessee company. They had thereby got rid of that iniquity of 
the old iron story. At the end of the lease the County Council would 
pay to the company the fair working value, not old iron value, as a 
going concern of everything worth buying which belonged to the com- 
pany's part of the undertaking. One thing which he did not welcome 
was centre poles, which took 8 ft. off the middle of the road, and 
wasted all the money spent for widening. He was happy to hear that 
the Board of Trade did not intend to allow any more of these centre 
poles. (Applause.) 

Mr. Stephen Sellon proposed the health of the president, coupled 
with the name of the Hon. Arthur Stanley, M.P., the chairman of the 
Association. He said that the pioneers of the industry had in 1893 
secured the appointment of Lord Cross's Committee, and had pro- 
vided the money necessary to fight the strong organisation against 
electric traction, composed of the telephone company, the gas and 
water companies, and the railway companies. It was the verdict of 
Lord Cross's Committee which enabled electric traction to become 
what it was to-day. The pioneers had also been associated with Mr. 
Bryce's Committee in 1895, which settled the details which were 
embodied in the Light Railways Act of 1896, one of the most important 
pieces of legislation in the interests of electric traction in this country. 
In regard to the present work of the Association, they had before them 
now a most important report which had been presented to the 
authorities, dealing with the rating question. They had also been 
dealing with harrassing regulations which had been proposed from time 
to time by the Home Office, and one of their most important com- 
mittees at present was that on brakes. That Committee had been 
sitting for the past eleven months, and it was hoped that within the 
next few weeks it would present a report to the Board of Trade which 
would be one of the most important treatises on braking which had 
ever been issued The Association was also now in the middle of a 
friendly arbitration with the Post Office on the vexed question which 
had been agitated for years, viz., fuses and heat coils. 

The Hon. Arthur Stanley, M^P., in responding, referred to the 
question of union with the Municipal Tramways Association. He 
still believed as strongly as he ever did that it would be a good thing 
if they could have one Association, or at all events that they should 
have combination where their interests were identical, so that they 
could make their interests heard. This Association so far had done 
all the wooing. They had met with one refusal, but no ardent lover 
was content with one refusal, and they would certainly continue their 
wooing in the hope even if the Municipal Association did not 
yield to their passionate entreaties, they might at all events see some 
use in a mariu^c de coniu nance, and that they might come together and 
live together in harmony, although their union must not be charac- 
terised with the absolute passion of love. (Laughter). There was a 
certain amount of similarity in tramways all over the world, and there 
was one thing which they wished to see, which was that the tramways 
industry should flourish not only in this country but abroad. He 
looked upon it as a curious and a happy coincidence that just as he was 
leaving for this dinner he had a telegram stating that an important 
concession for the building of tramways in Moscow had been given to 
a British company. (Cheers). This terminated the proceedings. 



The annual meeting of the Association was held at the offices, 35, 
Parliament Street, London, S.W., on December 5. The report and 
statement of accounts for the year ending December 31, 1906, were 
submitted and approved. The Hon. Arthur Stanley presided, and 
gave a brief address on the work of the Association during the past 
year. It was announced that Mr. Cornwallis-West had resigned as a 
member of the council, and that Mr. C. H. Dade, of the British 
Electric Traction Company, had been elected by the council in his 
place. In accordance with the articles of the Association six members 
retired, and the following members were elected to fill the vacancies 
on the council: Messrs. Jas. W. Courtenay, J. B. Hamilton, R. J. 
Howley, E. Hatton, A. J. Salter, and H. M. Sayers 
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HALIFAX TRAMWAY ACCIDENT. 



Report by Lieut.-Col. E. Druitt. 



The following is the text of the report to the Board of Trade by 
Lieut. ^CjJol. E. Druitt with reference to the recent accident at Halifax : 
I have the honour to report, for the information of the Board of 
Trade, in compliance with the Order of October 15, the result of my 
inquiry into the circumstances of the accident which occurred on 
October 15 on the Halifax Corporation Tramways. 

In this case, as tramcar No. 64 was ascending Pye Nest Road it got 
out of control of the driver, and, running back down the steep hill, 
left the rails at a curve in Bolton Brow, Sowerby Bridge, and over- 
turned after coming in contact with a wall. 

Two passengers and the conductor were killed, and two passengers 
died subsequently from injuries received, and 37 were injured. The 
motorman was practically unhurt. 

The car. No. 64, was a four-wheeled car with a top deck — weight 
empty, yj tons. It has accommodation for 48 passengers, 22 inside 
and 26 outside. It is equipped with two 35 h.p. motors, geared direct 
to the axles, and fitted with three brakes, viz., (a) mechanical slipper 
brake on both rails, applied by worm gearing on a vertical spindle 
actuated by a hand wheel, (61 wheel brakes actuated by hand in the 
usual manner, and (r) rheostat ic electric brake. 
The gauge of the tramways is 3 ft . 6 in. 
Description. 
. Pye Nest Road is on a steep gradient throughout. 

Commencing at- standard No. 28, just above Edward's Road, near 
which the car commenced to run back, the gradient is successively : 
I in 10 for a distance of 250 ft — partly on a compound curve 

with a least radius of 133 ft. 
' • I in ii-i ,, ,. 100 ft. — straight. 

, I in 13-8 ,, ,, 100 ft. „ 

I An 1507 ,, ,, 300 ft. — of this i66ft. are on a curve 

of 200 ft. radius. 
I in 14*59 ,, ,, i^odo ft.— straight. 

I iti 1357 ». .. >5oft. 

I in 1271 ,, ,,)' 240ft. 

• I in i8'07 ,', ,, 1 2b ft 

• .iin4376 „ ,, 151ft. „ / 

I in 21*9 ,v ' ,,' 32 ft, — on a curve of 160 ft. radius. 

The car left the rails about 690 yards from where it commenced to 
run back. It was on a curve to the left of 160 ft. radius, and with a 
•^uper-elevation of the outer rail of Jin. i 

On leaving the rails the car ran across the road and footpath and 
came in contact with a projecting angle of a wall, which sheared the 
car top right off the under frame, and the latter was then overturned 
intb the roadway. The car top was about thirty yards and the under- 
frame fifty yards beyond the point of derailment. 

The regulai^ons for the conduct of the trafl&c in Pye Nest Road are 
as follows : 

Speed 4 miles an hour on the downward journey. 
Speed 6 miles an hour on the upward journey. ' ' 
All cars must come to an absolute stop before enterinjf Pye Nest 
Park, and motormen must here be sure that brakes, sand device, etc., 
are in good working order. When the rails are in bad condition any 
morning for first car down the motorman should have the rails sanded 
on curve both on the up and down lines before entering the Park. He 
should also bring his car to a stand before rounding other curves on 
this section, and sand both lines as above. 

Other regulations for the Halifax Corporation Tramways lay down : 
No. 75. In the event of a car starting to run backwards the first 
duty of the conductor is to drop sand at his end and keep the sand 
runnijQg until the car is stopped ; at the same time apply slipper brake 
as quickly and as hard as possible. Do not touch the hand brake 
unless the motorman gives the signal (four bells) to do so. 

No. 103. Where possible conductors should endeavour to collect 
their fares in such a manner that they will be free to remain on rear 
platform when on steep grades whether ascending or descending. 

The Board of Trade regulations for the Halifax Corporatipn tramcars 
as regards brakes are : 

The wheels shall be fitted with brake blocks which can be applied 
by a screw, or other means, and there shall be in addition an adequate 
electric brake and a slipper brake or other track brajkie approved by the 
Board of Trade for use on the tramways. 

Th^y shaUalso be .fitted with a scotch or other device foi; preventing 
them from running backwards. ■ , j 

CONCLUSIONi' — 

The .circumstances attendiilg this unfortunate accident were as 
• foUows: 

Driver T. H. Simpson left the depot with car No. 64 at 4-45 a.m. 
on October 15, after satisfying himself that it was in proper working 
order, for which a quarter of an hour is allowed. He took the car 
down the steep gradient in Pye Nest Road quite safely and went out 



to the terminus of the route at Triangle. On the return journey the 
last stopping place before the accident was in Bolton Brow at the 
bottom of Pye Nest Road, and the car left this with a full load of 
passengers. The actual number is not known, but several were 
standing up inside the car in addition to the 22 for whom there is 
seating accommodation, and there were about 20 outside. It was a 
damp morning so passengers naturally tried to get under cover. The 
car went up the road as usual, and round the first curve and also 
partly round the curve opposite Edward's Road, when the current 
went off. owing to the circuit breaker for this section of the lines 
coming out at the central generating station. Just previous to this the 
driver states he had to use sand as the wheels began to slip. 

He states that the action he took when the current failed was as 
follows : 

" I at once pushed the controller round to the * off' position and put 
on the wheel brake. This did not hold the car, so I took a second pull 
at the brake and then the wheels skidded. I then released the wheel 
brake, and applied the electric brake and the slipper brake. I used 
the controller as though the car had not got a run back device on ; 
I put the controller handle back to the fifth brake notch and put the 
reversing handle in the reverse position." 

•• The current came on again for a brief interval after the car had 
commenced to run back and I swung the handles round to put on 
current, but before I could get current, the trolley arm left the over- 
head wire and was smashed. I then tried the electric brake again, 
but it had no effect. The wheels of the car were revolving the whole 
time I did not try the wheel brake again, as I thought it would 
cause the wheels to skid." 

•' I did not signal the conductor to put the slipper brake on at his 
end. I cannot say where he was when the car began tp go back. 
Nothing checked the car and it gained speed the whole time, and on 
re§Lching Bolton Brow it went over." 

A witness named E. Priestley, whose duty it is to clean th^ rails on 
the Pye Nest route before the first car goes down it in the morning, 
stated that he was engaged on this work when car No. 64 went down 
the hill in the early morning, and that afterwards he went to the end 
of Edward's Road to catch the: car on its return journey., He states 
that the car stopped near pole No. 29, and was just beginning to run 
back when hexot on the jrear end of the, car and was starting to put 
on the slipper brake at that end when the -conductor rushed out of the 
car, and pushed; him away, and a passenger coming down the stairs 
collided with. him, and he fell off into the road beforehe could put the 
slipper brake on or drop sand* He also stated that the arc lam^ on 
the bracket poles along this road were not lighted, so that when the 
current failed and the lights in the car went out at 5-45 a.m., the car 
and road would be in total darkness. 

It may be well to mention here that owing to the very steep gradients 
on the Halifax system, the danger of cars running back has bsen 
recognised by the tramway authorities, and a special electrical device 
has been introduced by the Rolling Stock Superintendent into some 
of the controllers of the cars, which acts very successfully when 
brought into use. 

On car No. 64 the controllers are of the Westinghouse No. 90 type. 
At one end the controller has the special run-back chain attached, and 
is known as the *'B" style of controller; at the other end the 
controller was unaltered. To apply the electric brake in case of a run 
back when the current has left the overhead wire on the " B " style of 
controller, all that has to be done is to swing the power handle round 
to the last brake notch, and leave the reversing lever in the forward 
position. 

In the unaltered controller the reversing lever has to be pulled 
backwards to the reverse position, in addition to placing the power 
handle to the last brake notch. 

To distinguish the " B " style of controller two letters B are painted 
in white characters about one inch in length on the iron rail of the car 
in front of the controllers so fitted. 

I understand the reason why the device has not yet been fitted to 
the controllers at both ends of No. 64 car is because this car is selected 
with others to run on the Pye Nest route only, as it has powerful 
motors, and as there is a very steep rising gradient only on the 
inward journey, and the cars are always run in one direction, ther^ is 
no need for the device except on the leading end coming up the 
gradient. 

It takes time to get the cars fitted, as this can only be done when 
they are brought into the depot for thorough overhauling, so the cars 
which run on routes with steep gradients in both directions have been 
first provided with the device at both ends. This device ha? been 
adopted after trials of others of a somewhat similar natiire, but which 
were not entirely satisfactory. 

Motorman Simpson is an experienced driver. He was regarded as 
a first'class man, and worked on the routes with the steepest gradients. 
He has been a motorman for eight years, and has constantly driven 
cars with different types of controllers over the Pye Nest route since 
it was opened for traffic five years ago. He has never had any 
accident previously. From the returns it appears that he has made 
2,280 ourneys over this route in the five years, of which 340 were 

II 
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made with the conductor W. Robinson, who was with him on this 
occasion. But he admits he failed to notice on this occasion the style 
of controller the car was fitted with at either end, and that, he did not 
use the special device for preventing cars running away backwards, 
which was fitted to the controller at the leading end of the car, when 
ascending the gradients, but turned his controller handle and reversing 
lever to the positions they should have occupied if the controller had 
been of the unaltered type. If he took this action, it follows that there 
was no electrical braking effect on the car whatever. 

Although no doubt it is very desirable to have the controllers at 
both ends of the car similar in all respects, yet with his thorough 
knowledge of the types of controllers in use on the cars, he must, I 
think, be regarded as having been careless in this respect, as not only 
were there the letters B on the rail in front of the controller to remind 
him. but also he should have tested his electric brake on the long 
falling gradient coming back from Triangle on the return journey, as 
it was the first time that morning he had driven the car for any 
distance from that end of it. Had he done so he would have found 
out the type of^ controller he was using, as the reversing lever has to 
be pulled back to the reverse position for the " B'* type, and not for 
the ordinary type of No. 90 controller, to apply the electric brake. 

It is difficult fo draw any conclusions from the position of the barrels 
of the controller and reversing gear as found by the tramway autho- 
rities after the accident. Both the controller handle and reversing 
lever were picked up undamaged in the road, but the position of the 
< spindles were such that the pointer of the controller handle was at the 
fifth brake notch, and the reversing lever in the " reverse " position. 
But it is impossible for the reversing lever to be removed from its 
spindle when in the reverse position unless it is broken, so it is 
evident that the lever had either been in the neutral position when the 
car overturned, and so could fall off, and the barrels of the controller 
had been shaken into the positions in which they were found, or else 
the lever had been removed by someone after the accident, and the 
spindle moved back to the reverse position by the lever without its 
being actually fitted on in the usual manner. 

On examining the car after the accident it was also found that the 
positive armature terminal for No. i motor was disconnected from the 
cable. This probably occurred either just as the current failed, or 
from the shock of the car overturning. Judging by the appearance of 
the terminal, it occurred when the current failed, as the end of the cable 
had evidently been very hot and the solder had melted. This broken 
connection could cause a short circuit resulting in the overload switch 
at th<5 power-station coming out and cutting off the current from that 
section of the system. The effect of this disconnection would be to 
limit the efectric braking effect to No. 2 pair of wheels only, and it is 
doubtful if 4his would have checked the car very much. 

There was a slight fiat on each of the second pair of wheels, from 
which it would appear that they had been subjected to some retarding 
influence. 

The wheel brakes and slipper brakes were in working order. Car 
No. 64 had been in the shops for repair on the day previous to the 
accident > and the controllers were then examined and cleaned, new 
slipper brake blocks fitted, etc. 

The last time that the controller had been takbn off the car and 
thoroughly overhauled by a fitter was on May 4 last, and it was 
replaced on May 6. The connection which became loose could not be 
examined except when the controller is overhauled and off the car. as 
it is behind the terminal board and out of sight. 

It wou4d appear desirable that the connections at the back of the 
controller should be examined rather more frequently than happened 
in this case. 

One witness, who was on the top of the car when the current failed, 
states that as soon as this happened the car stopped and began to go 
backwards and gather speed, and that it gathered speed the whole way. 
He came down the steps, and reached the driver's platform when the 
car had just got round the first curve, about 220 yards from where the 
current failed, and the motorman was then still applying the slipper 
brake by turning the wheel, which shows that he did not apply it fully 
as soon as the emergency arose. 

This form of brake is a good one, but it takes a certain amount of 
time to apply fully, and if a car has once acquired a high speed it will 
not stop the car on a steep gradient like the one in Pye Nest Road. 

The car should noi have gained speed so rapidly if the slipper brake 
had been applied as soon as possible after the current failed, and 
evidently the motorman could not have done so. 

Unfortunately, too. the conductor was collecting fares either inside 
or outside the car (the reports vary), so he could not apply sand at 
once and help to put on the slipper brake from his end of the car, and 
the car had acquired considerable speed before he did so. 

As electric brakes can be rendered inoperative by the locking of the 
car wheels, or by a break in the electric connections, or by the breaking 
of an axje even if the motorman on a sudden emergency does place the 
controller handle and reversing lever in the right position (and some 
accidents, have occurred from a mistake being made in this respect). 
I consider that on steep gradients more reliance can be placed on a 
slipper brake, which can be applied and get its effect independently 



of the revolution of the car wheels : but it is most desirable that the 
method of application shall allow of the brake going on instant 
taneously on an emergency arising, as once a car is out of control it is 
almost impossible to stop it on a steep gradient, but if the brake can 
be applied instantaneously the car ought never to get out of control. 

Instantaneous application of slipper brakes has been carried out 
both by a corporation and a tramway company (on systems with steep 
gradients, and where the climatic and local conditions cause very 
greasy rails) by means of compressed air, and the results have been 
very successful. Another corporation is experimenting with a device 
worked by a friction clu4ch on the axle and a chain attachment to the 
brake lever, by which rfteans the slipper brake can be applied practically 
instantaneously, and I have seen trials by a tramway company in 
which the slipper brake ordinarily in use can be instantaneously 
applied by means of a lever releasing a powerful spiral spring, the 
brakes being "held off by the spring being brought into tension by 
turning a hand wheel. 

This is not the place in which to discuss the merits of any particular 
form of brake, and I understand two committees are now engaged on 
this subject. I think, however, more use would have been made of 
slipper brakes actuated by air pressure, which have many advantages, 
but for the idea that they are costly and difficult to maintain. This is 
not the experience of the corporation above referred to. and improved 
forms of compressors are now available, or storage reservoirs on the 
cars can be charged from a compressor plant at the depot. 

I recommend the Halifax Corporation to equip the cars for service 
on the very. steep gradients with a form of slipper brake that can be 
fully applied instantaneously. I also consider that while cars are on 
very steep gradients, the conductor should be on the rear platform 
ready at any moment to assist the motorman by applying the slipper 
brake, and dropping sand as well in case of a car running back. 

Also, if it is impossible to have only one form of motor equipment, 
that motormen should be employed as far as possible on cars with the 
same type of controller, as mistakes can so easily be made regarding the 
position of the controller handle and of the reversing lever, and that 
motormen should be e.xamined on their cars at uncertain intervals, as 
to the action to be taken on any sudden emergency arising, especially 
on steep gradients. Also that the curves on steep gradients should be 
thoroughly cleaned and sanded by men specially appointed for the 
purpose before the first car goes over the track in the morning, and that 
the arc lamps in Pye Nest Road should always be lighted during the 
dark hours of the day that cars are run over this route. 



Oxford and the Dolter System.— As is generally known, 
Oxford Town Council have for some time contemplated the use 
by the tfamway company of the Dolter surface-contact system when 
the lines are electrified. By the terms of an agreement between the 
Council and the Dolter Company an inspection was to be made by 
the Corporation of some tramway run on the Dolter system for 
six months, and they were to state definitely before January i, 
1908, whether they considered it satisfactory for Oxford. On the 
invitation of the Dolter Company the Corporation visited Hastings 
on December 16, and they were accompanied by Mr. Stephen Sellon, 
their expert adviser. The Dolter system, as installed along the 
Hastings sea-front, was carefully examined. On December 19 the 
General Purposes Committee of the Corporation held a meeting, and, 
having considered a report by Mr. Sellon, they passed a resolution 
declaring that in their opinion the Dolter system has not been working 
satisfactorily in any town in Great Britain for six months. The report 
of the Committee was adopted by the Town Council on December 30. 



London Southern Tramways Company. Mr. J . Barber Glenn, 
secretary and liquidator of the London Southern Tramways Company, 
has issued a circular to the shareholders in which he says that the 
various matters connected with the sale of the company's undertaking 
to the London County Council have now been completely disposed of 
and all the creditors paid, and he is in a position to make a return to 
the shareholders of £1 2s. yd. per share. He proceeds to point out 
that the tramways had been run at a loss for six or seven years, and 
It would not have been possible to continue working them so long only 
by the financial support of the chairman and himself. It was desirable 
to keep the tramways running, because it was believed that they would 
be purchased by the London County Council. Mr. Glenn then 
narrates the unsuccessful attempts made by the company in 1905 and 
1906 to get a bill passed to authorise the company to electrify the lines 
and to extend the date of purchase. These attempts, however, brought 
the County Council to purchase the system, and it was arranged that 
it should be bought under Section 44 of the Tramways Act. instead of 
waiting till 1910. when it could be bought under Section 43. The 
undertaking was, however, sold at the "then value " as defined by 
Section 43, and the price fixed by arbitration was ;f6o,ooo. Out of the 
money lAie debenture debt, creditors for loans, and tradesmen's accounts 
were paid, and the balance is now distributed to the shareholders. 
The company, it may be noted, was incorporated by Act of Parliament 
in 1882, and the share capital consisted of 9.ooc> shares of /"lo each. 
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FINANCIAL COMMENT. 



In spite of the rise in prices which ushered in the New Year, the 
future outlook for the stock markets generally is very uncertain. The 
statistics of our foreign trade as well as the railway receipts from 
traffic and the London Clearing House returns, show clear in- 
dications that the revival in trade, so conspicuous during the last 
two years, is waning. Competition has been more than usually 
keen, and the profits accrued have not been so great as in former 
periods of trade expansion. At the same time there is still a want of 
credit in every market for money throughout the world, as shown in 
the continued competition for gold everywhere, and there is hardly a 
government or corporate undertaking of importance that is not await- 
ing anxiously a convenient moment for issuing a loan. 

In these circumstances the general level of prices for all classes of 
shares must remain low, and the shares of tramway and electrical 
undertakings cannot be expected to rise very much. Our chief object 
in devoting a page of this journal to financial comment will be to 
point out examples and occasions of conservative finance which make 
the reasons for any further decline in price of as small effect as the 
circumstances permit. 

THK OARTHAQKNA AND HKRRKRIAS STBAM TRAMWAY 
OOMPANY. LIMITKD. 

This tramway is in the remarkable position of carrying more goods 
than passengers. For the year 1906 the latter amounted to 628,279 
tons, an increase of 158.782 on the previous year, while the number of 
passengers only amounted to 337.538, an increase of 31,488. The 
major portion of the goods traffic consists of iron ore, and the 
depression of the trade in that commodity of late has resulted in a 
fall of the price of the company's shares to 6J-7J, the shares being of 
the nominal value of /lo. They were sold as high 'as 11 during last 
summer, and are now quoted 7-8. At this price they cannot be 
thought dear, however unfavourable a view be taken of the immediate 
prospects of the iron trade. The capital of the company is /" 150,000 
in shares of /"lo each, in addition to which there are 5 percent, 
registered debentures issued in 1905 to pay off" previous debentures, 
the interest and sinking fund charges for which amount to ;f6,ooo 
annually. The gross receipts for 1906 amounted to /"53,6o9, and the 
expenses to £2g,^2'j. The nett revenue was therefore ;f24,i82, and, 
deducting the /6.000 now required to meet the debenture charges, 
there remains /i8,i82 available for dividend upon the shares, i.e., 
12 per cent. The aggregate receipts for 1907 up to the end of 
November still show a slight increase on those of 1906, though there 
was a falling off" during that month, for the reason already given. 
The average rate of exchange with Spain during the past year also 
has been on the whole much the same as that which held in the 
previous year. The company is therefore still earning 12 per cent, on 
its share capital, and if it could be relied upon to distribute the whole 
of its earnings, the shareholder might expect a dividend at this rate. 
That the price of the shares in spite of this has fallen to 7 shows very 
clearly that the policy will be directed towards building up larger 
reserves. 

At present a renewal fund of ;f 7,000 represents all that has been done 
to this end, and in view of the depressed condition of the trade in iron 
and other ores the position of the company would certainly be bettered 
by the accumulation of more reserveJ strength. 

The length of line, too, is but about nine miles, so that the capital- 
ization is heavy in spite of the present high rate of earning capacity. 
The competition of a rival tramway might even be feared, if local 
enterprise were more alert. The establishment of a reserve fund 
separately invested would no doubt act as a further discourage- 
ment to rival construction, so that on these grounds as well a handsome 
addition to the liquid resources of the company is highly desirable. It 
is to be noted that even so short a time ago as 1905 the price of the 
shares was 2, and the dividend paid no more than 3} per cent. 

POTTKRIIS KLEOTRIO TRAOTION OOMPANY. LIMITED. 

From the investor's point of view, this company's position is not 
encouraging ; the prices quoted for its shares are both low and wide : 
for the £1 ordinary shares, ^ to j^^ ; for the 5 per cent, cumulative 
preference shares also of £1, ^ to |. Yet earlier in the year the full 
dividend of 5 per cent, was paid on the latter shares, and 4 per cent, 
was paid on the ordinary. The business of the company is improving, 
not rapidly, but with marked progression, and whatever may be thought 
of the dividends paid in former years there can be no doubt that if 
attention be confined to the accounts for 1906 the last dividend was 
fully earned. The expenditure on maintenance and repairs was ^16,250 
or '205d. per passenger carried, and further sums amounting to ;£'5.ooo 
in all were appropriated out of profits 10 renewal reserve funds. The 
amounts suggest that provision for depreciation of property and 
renewals of plant had been neglected in the past. However this may 
be, it is a criticism not reflected in the market movement of the shares, 
since in past years when the dividend was the same the prices were 
very much better. Thus in 1905 both ordinary and preference shares 
stood near to their par value, and even during 1906 the quotation did 
not decline to less than J of the par value in the case of the preference, 



and § of the par value in the case of the ordinary shares. Probably the 
present smallness of th6 lower limit of the prices quoted may be ascribed 
to the appreciation of the fact that only 10 years now remain of the 
period during which the local authorities have agreed not to exercise 
their powers of acquisition of part of the tramway, under the Act of 
1870. In that case the disparity of the prices quoted for the ordinary 
and preference share respectively still leaves something to be explained ; 
since the latter, though carrying preferential and cumulative rights in 
respect of dividend, rank pari passu with the ordinary shares in a 
division of capital. 

THK RANGOON TRAMWAY. 

This undertaking has invited the subscription of 10,000 shares of 
£s each, carrying cumulative preferential rights to 6 per cent, per 
annum in dividends. In times like the present, when no applications 
are made to the public for money by those who are able to avoid it, 
the terms offereid may be examined by investors with a much more 
likely prospect, than in ordinary times, of finding something cheap and 
good. In the case of Rangoon, the town is undoubtedly increasing ; 
in fact, no other port east of Suez has grown more rapidly in recent 
years. It is the principal town of the province of the same name, 
and His Excellency the Viceroy, when opening the new works of the 
port on November 22 last, took occasion to observe: . "Its 

potentialities are perhaps greater than those of any other province. It 
is a land of immense natural resources, with its teak forests, its 
enormous area under rice, and its minerals, the scientific development 
of which is only now beginning." 

It sounds rather like an excerpt from a share-touting circular, but 
even Viceroys, with unlimited secretarial assistance, must find it hard 
to express themselves originally, when there are so many occasions on 
which something pleasing and sanguine is expected in the circumstances . 
Rangoon, however, has a future, and in the estimation of its 
inhabitants a near future. This perhaps will best be demonstrated to 
persons contemplating an investment in the 6 per cent. Preference 
Shares offered, by the fact that 25,000 £1 Ordinary Shares have been 
subscribed locally at £2 per share. A full service is at present main- 
tained on some 20 miles of tramway, but the demand for energy is 
already beyond the capacity of the plant (1,900 kw.). 

The growth of the consumption of power both for lighting and other 
purposes now requires an additional 3,400 kw. to provide which, with 
the necessary distribution system, involves the expenditure of ;^ioo,ooo. 
Half of this has been obtained by the issue of ordinary shares locally, 
at a premium, as related above, and the other half is expected from 
Great Britain by the issue of these Preference Shares. The latter 
were underwritten for a commission of 2J per cent, and iper cent., 
but it is not unlikely, in the present hard times, that they may come 
upon the market at even greater discount. Nevertheless, they .seem 
to offer a distinctly good investment at par. 

OOUNTY OP DURHAM ELKOTRIOAL POWER DISTRIBUTION 
OOMPANY, LIMITED. 

Another example is afforded by the £"250.000 5 per cent, first mort- 
gage debenture stock of the County of Durham Electrical Power 
Distribution Company, Limited. The company is under contract to 
take its energy in bulk from the Newcastle-upon-Tyne Electric Supply 
Company ; and the latter having purchased the stock at 95, passes it 
on to the public strengthened with an unconditioned guarantee of 
interest. "The County of Durham Electrical Power Distribution 
Company own nearly all the shares of the County of Durham Electric 
Power Supply Company, and between them these two companies have 
expended close upon half a million of money in transmission cables, 
transforming station, and distributing plant, together with the cost 
of the necessary Acts and Provisional Orders. The total profits for 
1906 were over ;f 19,000, and those of 1908 are expected to be double 
this amount. It is a pity if these complexities of arrangement between 
similar and allied companies be unavoidable in the development of 
the business. When companies buy each other's shares, and find it 
necessary to guarantee each other's debentures, it is difficult to 
compare the security offered with that offered by existing stocks ; and 
what confuses the prudent investor and hinders his judgment cannot 
benefit borrowers in the long run. However, the Newcastle Company 
has paid 8 per cent, dividend for many years past, and its guarantee is 
an important addition to value. 

GERMAN PROPITS. 

While the electrical industries of this country have been languishing 
on lean business in spite of record statistics for general trade, the 
German manufacturers in the same line of business flourish exceedingly. 
The Allgemeine Elektricitats Gesellschaft on a capital of /^5.ooo,<x)o, 
not only pays 12 per cent, in dividends for the year ending witli June 
last, but makes additions to its reserves, payments to managers and 
staff, etc., amounting in all to a sum which would suffice for a further 
bonus of nearly 3 per cent. For the previous year 11 per cent was 
paid, and the present achievement is no sudden burst of prosperity. 
The company is strong in its finances, having accumulated reser\es 
and other credit balances to the aggregate amount of £2 340.000, a 
larger sum than the whole of the borrowed capital. 

The business, moreover, would appear to be as sound as it is profitable. 
The dangerous expedient of promoting or assisting in the promotion 
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of Other companies for the purpose of obtaining orders from them, has 
apparently not been adopted. How many managers of English 
undertakings must haye regretted that they ever became acquainted 
with such a niethod of stimulating business in difficult circumstances. 

This company completed during the year the equipment of some 65 
different works to the aggregate amount of 95.000 h.p.. and has nearly 
as much again under construction. Included in the latter is the 
installation for the Victoria Falls Power Company, and it seems a 
pity that with so many kindred establishments at home hungering for 
orders the investments of our countrymen should swell the profits of 
an alien concern. 

Declining from the high profits of the Alljjemeine Company the 
Siemens and Halske Company and the Berliner Telephone Manu- 
facturing Company pay respectively, 11 per cent, and 10 per cent., all 
of which is very satisfactory from the German point of view. At the 
same time there has reappeared during the last month, from several 
sources, the unending plaint which, however, is not confined to electri- 
cal manufacturers, that British firms do not trouble to push their 
business abroad, do not 'send out travellers who speak native tongues, 
do not send catalogues other than in English, neglect to consider the 
special wants of likely customers, and by despising small orders lose 
large. The two things may not be wholly unconnected. There have 
been erected some considerable electrical works in the prosperous states 
of South America of late years, and much of it has gone into German 
hands. 



FINANCIAL REPORTS AND COMPANY 

MEETINGS. 

Launceston Tramway Company.— The prospectus has been 
issued in Australia and Tasmania of the Launceston Electric Tramway 
Conipany. The capital is /"loo.ooo in £\ shares, and the first issue is 
of 50,000 shares, of which 8,000 credited as fully paid-up go to the 
vendor. Arrangements have been made with Messrs. Noyes Brothers 
for the construe lion and equipment of the lines. The secretary is .Mr. 
W! J. T. Campton, of Messrs. Sprigg and Campton, Melbourne. 

BlacKpool, St. Anne' 5, and Lytham Tramways Company.— 

The annual report of the directors states that the invariably wet 
weather experience^! during most of the year seriously affected receipts. 
The net profit is, however, only £244 less than last year. The total 
traffijc receipts were ^27,490. and the balance from revenue account is 
;f 6,500 : debentures absorb /y.soo, /i»50o is put to sinking fund, and 
the debit balance from the year previous (/'io,036) has been increased 
to /I3.053- 

Delhi Electric Tramways and Ligrhting: Company.— At the 
first ordinary meeting of this company on December 12, in London, 
Colonel Sir Buchanan Scott stated that delays had occurred in carry- 
ing out the construction work by the contractors (Messrs. Bruce 
Peebles and Company, Limited), owing to an outbi^eak of plague and a 
deficiency of labour. The work to be carried out included 10 miles of 
line, three-quarters of which would be double track. The cars would 
be worked by the overhead wire system. It was expected that the 
works would be completed and handed over to the company in January. 
The lighting works were yielding a small profit. 

Manx Electric Railway Company.— The directors* report, 
which was submitted to a meeting' of this company in London on 
Decembeir 10, recommended a dividend of i per cent, on the ordinary 
shares. The chairman (Mr. A. G. Boscawen) said that, while the 
visitors to the island had increased by a little over one per cent., the 
travellers on the line had increased by over two per cent., thereby 
showing the increasing popularity of the railway. They were doing 
all they could to popularise by motor, char-a-banc, and other facilities, 
both th6 Laxey Glen and Sulby Gardens, and their efforts had been 
fairly successful.. As to the electrification of the Douglas tramways 
and the electric lighting of the town, he understood that a portion of 
the Corporation were in favour of something being done in that direction. 
If so the offer of this company to undertake the work was still open. 
The report was adopted. 

Provincial Tramways Company.— At the annual meeting of 
this company in London on November 29, Mr. Andrew Beattie, who 
presided, said that the company had never had a better year than the 
Oneilinder review. The receipts were /38;o46 — an- increase over those 
for the previous year of /7,055, or nearly 22 per cent. 1 During the 
•last few years they had been making great progress, and the figures 
for the current year since October i showed a still further increase in 
revenue. Owing to the conditions prevailing in the money market, 
the directors had found it impossible to make a successful issue of the 
4i percent, debentures^ which were authorised last year ; and, in lieu 
of this, they proposed to issue /"i 75,000 of 5 per cent, debentures, 
which would be underwritten. — This company havfe issued for sub- 
scription at par ^175,000 of 51 per cent, fitsi debenture stock in £\q 
shares. The issue is principally for the purposeof <Jischarging capital 
liabilities in connection with tramway undertakings of which the 
company hold all the shares, 



UNDERGROUND ELECTRIC ttAILWAYS 
COMPANY. 



The fifth annual report of the directors of the Underground 
Electric Railways Company of London, Limited, states that with 
the exception of a short length of line all the construction work 
undertaken by the company has been completed. The Lots Road 
generating station is now supplying electric power to the District. 
Baker Street and Waterloo, Great Northern, Piccadilly, and 
Brompton. and Charing Cross, Euston, and Hampstead Railways, 
as well as to a section of the London United Tramway^. The 
average output is now about 100,000.000 units per annum, and this 
is sold at a price which while reasonable to the railway companies 
yields a satisfactory profit on the expenditure on the pow^-house. 
The report then refers to the increasing traffic on the four railways 
and on the London United Tramways, and to the engagement of 
Mr. A. H. Stanley as general manager of the Underground company 
and of the four railways. Subsequently it states that ]the very un- 
settled state of the money markets of the world has seriously 
hampered the development and operations of the company. Stocks 
dependent on London traffic have, owing to severe competition and 
excessive reduction in fares, fallen lower than many securities of 
intrinsically less value. The competitors include the London County 
Council, on whose tramways passengers are carried at fares which, it 
is believed, are in many cases unremunerative, and the motor omnibus 
companies who can probably not operate profitably on the basis of 
their existing fares The recently formed Traffic Conference is dis- 
cussing the best means by which injurious competition can be as far 
as possibli^ avoided. Reference is also made to the recent arrangement 
for paying the December coupons of the ^7.000,000 of profit-sharing 
notes of the company, and the forthcoming plan for doling with the 
notes. The balance sheet is as follows : 



Dr. 
To Sbarc Capital authorised— 

300.000 Ordinary Shares of £\q each 

„ Shaie Capital Issued — 

500,000 Ordinary Shares of £10 each 
Less calls unpaid 



.s. A. 



£5.000.000 

i 5,000,000 
165.875 



5 percent. Profit Sharing Secured Notes 

{These Notes are secured by Slocks and Shares deposited 
under terms of a trust deed with the London and 
Westminster Bank, Ltd., dated 29th May, 1903.) 
4i per cent. Power- House Debentures issued 

(£850.000 authorised) 

4^ per cent. Power-House Second Debentures 

authori&ed £600,000* 

4i per cent. Power-House Second Debenture*; issued £300,000 
Loans secured oft stocks, shares, £300,000 Power-House Second 

Debentures and Parliamentary deposits 

Sundry creditors, credit balances, and retentions. Including 

unpaid interest and interest accrued on Profit-Sharing 

Secured Nctes and Power-House Debentures 

Depreciation reserve (Chelsea power-house) 

Net amount realikidd to date on sale of stocks and shares, ai.d 

ca^, received on account of construction contracts 



4.834.125 
7,000,000 



775,000 o o 



1,234,293 x8 II 

350.905*16 2 
41,002 3 7 

5723^291 9 »i 



£17,958.618 8 7 

^''oTE.— There are contingent liabilities in respect of construction contiacts etc. 

Cr. i s. d. 

By cost to date of construction of power-bouse and transmission 
line, and of freehold land and butldint^s at Lots Road, 

Chelsea i.3o«.356 7 2 

„ Investments in Slocks and shares at cost 2,805,890 3 9 

(The market value of these stocks and shans, which are , ^ 

for the most part investments in the London United 
Tramways, Ltd., and the Metropolitan District Rail- 
way Company, shows a' considerable depreCiution.) 

„ Parliamentary deposits (£209,894 IS. 6d. Consols) at cost 198,933 7 2 

{Value ut June 30, 19J7, £177,360 9s. lOd.) 
„ Cost of railway construction and expenditure chargeable to 
I various construction contracts, including general expenses 
and all interest paid and accrued, less incuroe from invest- 
ments and from Chelsea power-house ... 13,065,083 1 10 

(Stocks and sharts have been received on account of this 
expenditure in accordance with construction contracts, 
the value of which cannot at present be assessed.) 
„ Discount on issue of 5 per cent. Profit-sharing Secured Notes 

(issued at 96) 280.000 o o 

„ Sundry debtors, debit balances, stores, etc 179.400 i 1 

„ Cash at bankers, at short call and in hand 122.955 7 7 

£17,958,618 8 7 



The fifth ordinary general meeting of the Company was held on 
December 23. Sir Edgar Speyer, the chairman, in moving the 
adoption of the report and accounts (which had already been pub- 
lished) for the year ended June 30 last, said that the directors hoped 
early in the coming year to submit a scheme dealing with the com- 
pany's finances. The board would then explain their proposals in 
detail, and he would reserve his remarks till then. The motion was 
adopted. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 



TABLE I.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION ^ND LICHTINC PURPOSES. 



Ineomc. 



Other. 









65,853 


834 


tte.6b7 


14.672 


541 


18.218 


132,662 


3.762 


186,4M 


52,811 


2,141 


64.982 


50,554 


952 


81,606 


110,935 


359 


~m.M4 


227,495 


4,612 
"T,7»" 


232.107 


48,898 


80.683 


62,076 


728 


62,804 


15.102 


430 


15.632 


50.518 


131 


50.619 

1 


10,274 


329 


10.603 


10,989 


503 


1 11,492 


10.787 


580 


11.367 


61.091 
10.820 


975 
323 


627066 
11.143 


13.327 


681 


14.006 



871 
147 
337" 



38.129 

4.33j^ 

J2^2e7 

21,834 

"57,672" 



I 47,088 
I 1S,( 



77.327 




5.479 

27.033 

6,843 

'871^6 

11,286 

8.M1 

719,673 

7.319 



1,995 
1,315 



33.199 



1^.993 
94,078 



29.126 


|~7^^5" 
' 31.256 


411 
10 


8.896 
31.266 


... 

"9.i8r~ 

46,146 


j 53,8i30 

1 ^,917 
1 232,551 

ri9.636~ 
1 18,176 

1 


308 
" 819 


64,138 

27.736 
232.851 


690 
6,773 


1.368 
307 


61.004 
18.410 


2.531 

■ 


23.992 
' 38,766 

1 


46 
39 

- 342 
630 
546 


24.038 
38.805 


18.592 

... 


, 72,054 
i «,254" 
1 26.400 


72,396 

' 42,884 

26.946 



1^530^ I 19,204 
19.548 116.793^ 
61,101 
18,051 I 43.183 



Motuf Oimiiiboses 
5,424 i 1,197 



^,375^ 
21,390 



336 J9,Mfl 

_2.982 ■ 119.778 
1,J68 (M,4iro I 

640 , 43.823 'l 
45_ __2.*20^ 'I 

512 ~ 21.902 il 



TABLE II.— TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Belfast 

BlrkenbMul 
Bournemouth 

Cardiff ... 
Glasgow ... 

Hudderslleld' 

HuU 



Mar. 31, 1907 
Mar^3i, i9C7^ 
Mar. 31,^907 
Mar. 31, 1907 

^ar.31.1967_ 
May 31,1907 

Mar. 31,1907 



Mar. 31, 1907 



Leicester ~. .. > 
London ... ...{ 

H*oaBtie-on-tyne| 

Northampton ...{ 

Portsmouth 
Preston ... 
Reading 



8heffleld~^ 



Mar. 31. 1907 
I -ec. 31. 1906 
Mar. 31. 1907 

.\iar.31,1907 

Mar. 31, 1907 

Mar. 31^ 1907 
Mar. 31, 1907 
Mar.31.J907 
Mar. 25, 1907 



Nov.,J905_ 
Oct., 1903 
Feb., 1901 
July, 1902" 

"M ay. I902_ 
Oct., 1898 

Feb., 1901 



July, 1899 
Aug., 1897 
May, 1904 
May, 1903 

Dec, 1901 

July. 1904 

Sep., 1901 
June,1904 
July, 19W 
Sep., 1899 



73 

A 
23 
34 

JIO 
36 
165 

♦ 10 
33 

^ 3 
VI 
96 
3^ 

HldO 

E116 
53 
♦6 
9 



1.225,4 48 
98,259 
366,266 
381,554 

" 802,039 
3.100.000 



1,060.000 
96.984 
357^^ 
381.554 

"7^.383" 
2,227.353 



165.448 
1.275 



1,072,445^ 
94.858 



8,412 



69,656 
872,647 



357^991 
401,668 



767,109 
3,104.061 



14.646 
13.723 
14.914 
lir664 

20,948 
18.746 



I 1,060,000 
90.854 
306.891 
368,221 

'689T467 
1,679,974 



646,284 398.957 | 247,327 1 412.902 12,512 



488.673 

1.340.374 

734.838 



436,543 

1,340,374 

678.805 



I 



52,130 



56.033 



1.413,989 I 1,164,028 I 249,961 



128,300 



127,255 



1,045 



436.543 

1,303.815 

ef7.829 

6.736,737 
1,153,972 

127,374 



16,057 
13.494 
18.320 

31.077 
21,773 

14,036 



^.256 
6,150 
50,964 
36,518 

73,808 
547,379 



I 13,000 



325.81$ 82,507 



436,543 

1,167,263 

651,645 

6,133.'564 
1,029,992 



67,357 
213,248 
46,672 

603.173 
152,476 




44,360 78,115 | 3,08l j 81,196 



I 



115,546 11,709 



74,776 

33.270_ 

41.448 

141.855 
43,515 

2.113 



^21.186 
323.913 
114.752 
567,694 
810.320 
205,262 



E— Eleotrio trolley syBtem. 

H Conferred 



E. I 28_40l 672,272 661,714 I " 10.568 670.157 23.514 618.341 100.715 48,695 

,, i _i7_16^ M4.102 1 187.269 36.832 187,269 10.888 167.775 14.487 __9.907_ 

. . 13 15 231.658 W1.658 ' _ ... 220.783 16.742 ' 204.993"' 22.548 j 7.466 

.. 1 6 6 28 I 1. 1 63.646 1.133.7 70 ' 29.876 1 1.172.2 79 ! 17,683 J^ 97 0.620 119 6. 278 ! 74.245 
H— Horse lines. C— Cable lines. * Indicates lines leasedr" I Lines on which running powers 

X Horse, conduit, and eleotrio. a Surface contact. jvi^jim^^vj i>w 

by Annual Money Act, which limits amount (or e^b flnancii^l year. Powers not exercis^ We lupledr -^ 



21,542 
770 
98.911 
37.796 
32.661 
276,907 



3,891 
■ 1.776 
15,296 
14.676 

3.392 

542 
88 

3.103 
150 
972 

2,679 



121.186 
327.794 
116.828 
582.990 
824.996 
208.6S4 

22.0S4 
8SS 
102.014 
87.946 
33.633 
,279.886 



rs are exercised, y I ^ 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 
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TABLE I.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 







operating Bzi 

' Repairs & 
General, j Main- 
, tenance. 


tenses. 




Net 

Income. 


A.ddi- 

tiona 

to 

Net 

Income. 

4.134 


Interest. 
107985^ 


Deductions from Met Income. 




Met 

Surplui-f 

or 
Deficit - 


Name 


Traffic. 

^6,734 " 


Power. 


Total. 

38,681" 


Sinking 
Fund. 

~ 3,515 
958" 


Income 
Tax. 


' oiat&*n'& 
' Renewal 


Sundries. 
955 


Total. 

52.170 " 
6.028 


Aberdeen 


6,548 


6.008 


9,561 


28.036 


16.737 

2.367 

, 14.660 




Ayr 


5.295 
27,511 
11.779 


1.815 
9,298 
5,016 
5.646 


1.150 

6,028 

j 7,373 

i 6.199 

13.209 

31.785 

6,558 

6,971 

1 ,721 


2,005 
25.602 
11,018 

9.599 
16.589 
45,644 
11,245 


8.263 
68,239 
33 186 
29.892 


6,950 
68,185" 
21,766 
21,614 


70 


2.400 


503 

"~448 
113 

2 ,545 


+ 908 


Blrmin^iiam 


18.447 
1 7.585 


6.547 
12,878 


16.551 


56,185 


+ 18.000 


Blackbiurn 


~6;042" 


545 


21.254 
21.094 
41.4(» 
65.756 


+ 818 


Blackpool 


10,648 


3.480 


8,590 


1 6,349 


+ 4,000 


Bolton 


25.322 

62.245 
15.047 

14,251 


6.445 


61,663 


49.731 


753 
5.252 


12.993 


15,575 


14.693 


146 
4,175 

2.057 

907 

6.002 


+ 0.070 


Bradford 


19.909 
3,652 

4,853 


180,883 

34,500 


72.524 

16,153 
21,512 


25,020 
i 8.579 


1 29.484 
5.164 


4.536 


+ 10,000 


Brighton 




i5,745 
21.512 
5.889 
21,798 


+ 8.410 


Burnley 


15,257 


41.292 


418 


1 5.855 


4.854 




8.766 

1.000 

" 2,500 




Burton -on -Trent . 


4,758 


1,634 


2.845 


10.938 
28,086 


4,594 
22.564 


1 2.004 


1 1.978 




- 877 


Bury 


11,71^ 


3.877 
_ 1.309 

655 
1.285 
4.862 

671 

751 
2,045 

165 


4.018 
506 

769 
1.169 
6,798 

881 
1,900 
2,055 

337 
1.634 


8,471 
1.882 


! 244 


7.658 


1 5.255 


585 


- 1.719 


Cheiter . ... 
Chesterfield 


2,752 

2,691 


6,613 

9.077 


4,090 
5.515 




2,436 1,287 

4,060 


153 


567 




4.690 

4,195 
4,217 
20.696 
4,398 
5,505 

8,659 

5.995 
7.494 " 
22.182 
15,555 
8.458 
22,302 
9.927 
5.910 
3.158 
2.708 
5.612 

12,929 

2,518 

170,629 

5.959 

~"1.608 


+ 1.888 


Colchester 


5.669 
17,515 


5,117 


O.MO 


2.127 




2.485 


1,752 


1 


615 


- 8.000 


Croydon 


12.597 
2.255 


41,778 


20.294 


401 


6,238 


4,804 


600 


9.055 




Darlington 


3,S61 
5,208 


T,888 


5.806 


55 


2.437 


1.941 


- 888 


Darwen 


2.780 
7,111 
2.929 
5.597 


8.619 


5.389 




2,407 


2,587 




1^ 


- 116 


Derby 


EU,179 
H 1.497 


22,^8 
4.080 
9.784 


16.041 
2.655 


[ 548 


5,657 


... 


+ 7,030 


Doncaater 


3.501 


994 
1,756 
3,748 




2.651 


1.249 
885 


95 




_ 2.650 

"'2 ,599" 
856 
475 
582 

*652 
184 
* 144 
150^" 

... 


- 1,302 


Douglas (I.O.H.) ... 


4.019 
14.020 
12:901 

5,472 
19;530 


2,546 


5.522 


13,643 


7,891 1 ... 


1,959 


2.000 
8,516 


+ 307 


Dundee 


6,138 


11.498 
6.847 


88.404 


22.268 1 


8,236 


5,530 


500 


+ 80 


East Ham 


5,039 
1.402 

7.616 


6.185 
1,527 
11,776 
2,207 


28,072 


18.116 


585 


5«652 


5.054 


248 


- 104 


Oloucester 


2.654 


11.088 


5,978 




5,565 


2,259 




792 
"'255" 


- 4.480 


Halifax 


18,960 


87,882 


19,445 


1,180 


12.782 


8.588 
5.949 


457 


- 1.077 


Ilford 


8,206 
7,645 
2,523 
2.990 
4.530 


2.430 


4,286 


17,129 


8.261 


1,666 


4,804 




Ipswich 


1.752 
548 


2,249 
465 


4,501 
1,656 
1,925 
3.212 
1.823 
4,153 
1,027 


16.127 
8498 
6.300 
0.084 


5.915 




4.157 
1.351 


1,753 


+ 9 


Keighley 


5.048 
2.305 
4.619 


90 


1.554 




Ktlmarnoek 


747 


638 
.720 
673 
2.368 
522 


;;;- - 


1,886 


151 
2,105 
1.229- 


4,769 
76 

99 


- 409 


Kirkcaldy 


822 


2.916 


409 


- 003 


Lancaster 


2.264 


8.623 
17.886 
3,820 


^9,157 
2,016 


90 


1,554 


- 8,837 


Lelth 


8.885 


62 


5.906 


6,873 


... 


- 8.720 


Lincoln 


1.436 

148.668 

5,668 


844 


1.150 


1,568 


- 902 


Liverpool 


54.452 
859 


82,567 


93.918 


389.408 


185.811 
2.171 


12.403 


55,244 


56,557 

-r.532 

625 


+ 87.688 


Lowestoft 


1,418 
514 
63,270 
868_ 

4,927 
12,^563 


3.180 
1,509 


0,118 
~ 4.081 




2,607 


- 1,708 


Maidstone 


1.352 

196,785 
2.111 


656 


1.860 


122 


985 


+ 874 


Manchester 


65.574 
583 

3.033 
12,655 


131.264 
2,105 

6,4S8 


494.693 


264,980 


1^11 

..." 

2,184 
1.1 16 


50,141 


59,594 


87.827 
45 


29.560 

2,8lf 
6,447_ 

~1".278- 
5.615 
150 
26.546 
275 1 
150 1 
2.117 1 


211.891 
1.915 

12.122 
55.195 
52.587 
4,528 
10.629 
21.740 
10,548 
81,824 
14.454 
15,507 
12.011 

15.064 


+ 99.000 


Nelson 


21,877 


1,852 

11,522 
58,937 


1.072 


765 


01 


Newport (Mon.) ... 


7,423 
35,457 


7.838 
15,889 
12,436 


4.140 
16,495 
15.227 
1,892 
4,727 
6.907" 
2.260 
18,691 


+ 1.384 


Nottingham 


22.483 

21.582 


81,096 




+23,744 


Oldhim 


20,089 


4,317 


8.148 
140 


84,136 
9.083 


39.942 


277 
2 


+ 8.069 


Perth 


2,^ 
6.811 


677 


1.741 
7,170 


3.535 


47 
-l,2ffi 


2,634 

4.624 


- 1.148 


Plymouth 


2,728 


5.155 


21.862 


9,404 


am" 




Rochdale 


15,656 


2,525 


4,361 1 
2.171 1 


9.165 


29.809 
18,891 


24,635 


*■' 


10,448 


+ 2.693 


Rotherham 


7,566 


2,215 


6,899 


8,885 


1,465 
-4.439 " 


5,737 


4.201 
14,889 
"2,555" 

2,551 




Salford 


61.281 


14.543 


21,165 ; 


45,177 


142,168 


90.585 1 


20.452 


+ 13.000 


Southampton 


14,032 


4,495 


7.024 


11.019 
3.238 
4,260 


36.970 


14,434' 




6,822 


5.192 


212 




Southport 


4.508 
5,038 


1.648 
J, 852 


1,832 
988 

4,117 


11.280 


7.257 
11,900 

6.865 


6,525 
111 


6,454 


4.946 


— "- — 


+ 79 


South Shields , 


18,138 


4,504 
8,949 


2,859 

., -- 

6.115 




Stalybridge. Hyde, 
Mossley.&D'kinrdi 


14,906 
18,417 


3,737 


9,180 


31,940 


- 8.100 


Sunderland 


5.406 


4,159 


12.840 


40,888 


31,574 i 


704 


8,751 


9.014 


469 


6.259 
5,000 
4,589 


661 
K5 


25.154 
11,060' 


+ 7.124 


Wallasey ..... ... 


11,716 


5.190 


5,346 


8,914 


87.100 


15.718 j 


221 


4,873 


2.654 


~ 269 


+ 4.870 


Walsall 


6,849 


2,418 


2.862 


3,965 


10,094 1 


10.852 ! 
7.093 : 


1.055 


5,099 


2,148 






Warrington -.w 


4.996 
3067 

15,416 

780 
10,014 1 


1,460 
7,858 
8,038 


2,178 
9.084 


3,813 
15,810 


12.447 


127 


3,196 


2,715 






2.810 


5.910 


+ 1,310 


West Ham 


72,419 


47,356 


162 


14.902 
18^450 


7,444 


650 


7.722 


53.528 


+13.000 


WIgan 


10,560 


14.807 


48.821 


13,648 
~"266~ 
19,286 
7,632 1 




10^260 

4430 
1,962 


"r 




1,530 


30.040 


- 16.392 


Wolverhampton .. 


116 
5,313 
1.859 


858 
3.795 
1.922 ^ 


409 
7,417 
5.942 


2.184 
24,537 
14.870 


719 


7;*808 


5;'785 


"559 


18.080 


+ 8.101 


Yarmouth (Gt.) ... 




5.376 


1 ... 1 


5.358 


-+-8.894 



TABLE II.-T0WN8 WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Belfast . . _^ 
Bexie y ..._ 
Birkenhead 
Bonrnemouth 

Cardlfr ... . 

Glasgow 
Hnddersfleld 

Hull . 

Leeds ... . 

Leicester ..^ . 

London ' ... 

N*ca8tle on-fyhe^ 
Northampton 

Portsmouth 
Preston ... . 

Reading ... . 

Sheffield 



I 54,752 

I 5.229_ 

15,049 

' 22.562 

I 56.895 

I 245.021 

W.959 

50,592 

87,112 

4i.905 

H 202.485 

E 215.906 

; 56,004 

!E 5,765 

\U ... 

,26.501 

.10,071 

I J.5T5" 

, 97.590 



12,296 

1.314 

" 5,092 

6.175 

9.384 

86^791 

3.951 

8.955 

29.405 

8,823 

69.981 

88,654 

17.780 

1.894 

7.660 
4,K)5^ 
5.725 
20,245 



20,277 


15,955 


1,645 


2.658 


7.506 


5.858 


10.154 


14,570 


11,802 


7,004 


122,126 


51.518 


12.086 


5,065 


21,501 


9,352 


57.440 


17.255 


10.057 


8,157 


52,221 
84.065 


259,683 
81,478 


20,482 


13.060 


1,559 


2,290 


6.029 
4.004 


5,565 
2.203 


2.618 
29,662 


3,405 
20,922 



103.898 

8,8146 

83,909 
93,441 
09J74 

4U.89d 
40,041 
70J78^ 

171.210 
8.040 



984, 

408.103 

107.320 

11.280 

1.248 

49.799^ 

20,7^ 

18.203 

108,410 



77.881 
4,142 
21,903 
30,582 
49,185 



410,586 
"41\155 

51.008 " 
156.584 

47.588 

356.895 
101^28 
10,7% 

56,259_ 
17.163 
_15.370 
111,167 



111 
127 



1.874 



3,510 
305 
818 

9.512 
551 

4 ,'424 I 

5,071 ~ 

110 

555 



812 



54.559^ 

'5,152 

11,891 



21.175 
1,810 




9,289 


200 


12.756 




19,729 




49.777 


9,952 


9.808 
9,528 


806 
1.224 


38,029 


3,946 


11.872 


396 


153,155 


1,425 


54,255 


4,566 


5".728 


... 


16,217 


1,109 


5,775 




5.607 


145 


25.716 


2.205 



H— ITorsc lines. 



E— Electric trolley lines. 



12.185 
25.1^' 
65.769 
12,185 
12.942 
^5.005 
22.7 61 

174,778 

54.525 

4,555 
19.697 ~ 
A- 822 
^558 
41.595 



* Deficit on Revenue .\ccount. 



J5^000 1 

1 




68.514 
' 4,942 


+ 0.478 




073 


517 


206 


21.903 






6.664 


31.425 


+ 1.031 




1.915 


44.780 


+ 4.408 


168.408 


51,951 


545,817 


+ 70.270 


12.427 


1,206 


56.432 


+ 8.080 


10,604 




34,298 


+ 17.988 


11.481 


575 


96.854 


+ 00.202 


15,110 


22,285 


48.139 
586,645 




55,000 


- 89.880 


275 


2,740^ 


" 7^,959 


+ 88.440 


l'.'555 


"472 


9','908 
47,587 


+ i.ooo 


6.261 


4,303 


+ 0.089 


5.568 




17.165 




5.060 




15.570 




20,000 1 


2,000 


91.512 


+ 80.007 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE I. -TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 



Approprtalion Of Net Surplus. 



Name, 




Dundee .. 

Easl Ham 
Gloucester 
Halifax . . 
iJford 
Ipswich ... 
Kelghley . 
Kilmarnock 
Kirkcaldy 
Lancaator 
Ulth ... 
Lfnooln ... 

Liverpool 

Lowestoft . 

ffaldstone 

Manchester 

Kelson 

Mewport(Hon.) 

Nottingham 

Oldham ... , 

Fwth 
Plymouth 
Rochdale . . 
Rotherham 
Salford . 
Southampton 
Southport 
South Shields 
Staly bridge, Ao> 
Sunderland 
Wallasey 
WalsaU .,. 
Warrington 
West Ham 
WIgan 

Wolverh ampton 
Yarmouth (Ot) 



Passengers 
Carried. 


Passen- 
gers 

Carried 
per 
Car 
Mile. 


Average 
Fare 

Paasen- 
ger. 

d. 


Average 
Journeys 

liead 

of 

Populat'D 

per 
Annum. 


Avenige 

Car 

Miles 

per Day 


Average 

Total 
Revenue 

Mile. 

d. 
11-112 

9-637 

]3'15 
12-89 
11 07 
10-78 
10-86 
12-50 
8-85 


Average 
Traffic 
Revenue 

Mile. 
d. 
10 332 

12 64 
12-68 
U 03 
10 566 
10 49 

12 3S 
8 60 
9-500 

8 460 
9-58 
7 327 
9-76 

6 964 

13 277 
10 614 

9208 
8-888 

11;80B 

U 748 
10492 
6SS 
U 228 

9 106 

7 8 
7«7 

8 018 
7-289 
6611 
7 882 

10-014 
il-188 


Traffic 

Revenue 

per 

Mile 

of 
Single 
Track. 


Average 

Traffic 

Revenue 

per 
Annum 

per 

Head of 

PopulaVn 

Served. 


Operating 
Ex])enses 

per 
Passen- 
ger. 

d. 
•52 
^55 

80 


Per- , 

""or 

operating 

Expenses 

to 

Total 

Revenue. 

% 1 

M-87 


17.676,008 
3.603,789 

"10,094,028 

8,304,218 

23.410,690 

46,728.977 

10,759.310 

11,967,498 

3.383,527 

9;944,897 

2,532,778 

2,302.097' 

~ 2,514,589 

13,514.918 

3.169,036 

2,562,234 

8.381,460 

1,004.914 

2.753,506 

2.161,667 

700,227 

15,554,905 

15,049,240 

3,182,111 

18.899.242 

6,586.754 

5.289.006 

1.935,098 

2,331.277 

4,640.618 

1,353.681 

8.519,563 

1.437,946 

122,094,528 


U-55 


■96 


105-84 


35 
104 


2,522 
J. 520^ 

2T219 
2,380 

2.650 

2,347 

2.844 

3.159 " 

1,529 

1,854 


8/4 
8/11 


9-51 


-98 


109-20 


84-81 












10-07 
8-66 
9-70 


1-25 
1*58 
1-14 
1-17 
109 
1-31 
1-(W2 


50 


105 


5/3 


81-01 
~^^04 


165 -93 
144 
84 
73 
65 
79-73 


109 
111-21 
104 09' 

87-68 
100 
" 58 " 
i23-33 

92 
125 


11/5 

7/8 


-864 


-63 
-819 


88 40 


9-043 

9-62 

9-92 ~ 

8-03 

8 

8-687 


88*76 


•77 


88*11 


7/6 
" 5/10"' 


'83 

•78 


70*44 

8r4T 

63 


i-22 
•97 


9-521 
8-731 
10-01 1 
7-721 
9-915 
7- 171 


8/1 


677 

-62 


66*12 


2,854 
1,900 
1,522 
"5.125 
1,217 
1,861 

} ... 

1.143 


5/4 
59 
5,4 
7,11^ 


8-36 
7 11 
8-99 
8-5 


1-13 


60 

&2-02 
"87^56^ 

61 
\ 75-70 
66*35' 


-62 
-88 
■742 


88 

nir 


1-02 

1-08 

" -82 ' 


86 
103 
92-9 
7109 


mm 


4/4 


•5i. 


6ft*8ft 


10- &3 
9-869 
9-S22 
5-&5 

} 7-017 

13-3 
14-1 
6 
11 62 


1-2 

1075 
-999 
1-05 


13-956 
( 10-86 
] 9-529 


6/4 


-807 


8183 


-64 
1*17 


88*M 

ii8*n 


122 

70 Hum. 

79 ., 

81 

108 

94-93 

78 

126 


5^^1 
[ 12*672 

11-903" 
10-64 
6-938 
11-425 
9-446 
" 8086 
7-704 
~ 6^279 
7-556 
6*759 
7-531 
10*226 
11-315 


5/9 


-85 


78*71 


1-696 

•878 

•74 

106 
•97 
■89 
■965 
-994 
-84 
-692 
•950 
•74 ' 
•95 

1-108 

roo 

" 1-14- 

1007 
1-06 
■^119— 
M4 
1-024 
1-32 


... { 

93 

120 
62-75 

106 
94 
^5-56 
46-OT 
64-76 

136-2 
30-35 
75-23" 
27-39 

158-56 


3.235 

2.323 
3,638 
948 
1.474 
2,156 
1,429 
1.312 
1.492 
1,734 
1,117 
2,208 
'1,938' 




1144 


68-88 


6/11 


-546 


61-88 


7/5 

5/7"' 
-•8/6 
" 7/- 

5/i6~ 


•50 
•83 
735 

" -624~^ 


61-83 

74-85 


10-2 
8-(» 
7*50 

9-939 
6-% 
9-9 
10-48 
10-OT " 
7-64 
8-85 
9-23 
1001 
1004 
11-43 
70^25" 
7-32 
10-157 
811 


8T-46! 


70-6& 

100 •4r 

98-8Cr 
53 - 
92 , 

il2 t 
55' 

106 ' 


•73 


7S*I6 i 


3/10 


-644 - 


« 1 


4/7 
7/9 

2/5 ' 
4/8 
2/2 
14/8" 


•654 

•47 


73*78 


08-80 


■•9OT 


108 


-'504 
-64 


08-81 


08-80 


5,421 
1,827 


-766 


87 


2.622.922 


84-61 

91-27 
179 

48-46 
100-81 
123 
116-55 

49-45 

6207 

95 

93-39 
124-6 

80 


67 

92-5 
100 


7-83 

9-002 
1112 

8-645 
10-311 
12^3b 
12-416 

8*779 


7-68 
8-833 
11 08 


7/. 


•83 


87*84 1 


1.186,566 

143.264,501 

2,035,300 

7.760,404 

31,218,691 

18,647.731 

1,681.188 

7.324,347 

9,749.202 


710 


8/8 
17/10 


-81 


88*44 1 


4.556 


-76 


88- 18 1 
' 74-70 
0800 


93 
100 


8880 
10*108 


1.881 
2.245 


3/5 
8/8-15 


•645 
■677 


95-50 
104 
91 
90 


la IS 

8-349 
10-403 
10-783 
10-480 


3.863 


10/10 


•62 


" 1 


2.604 


11/7 


■697 


87*84 1 


939 
2,084 


4/8 


•723 


80-8. 1 


10-406 
10-814 


-72 


00*98 


105 
109-56' 


1,804 


10/6 


-73 


08 "■ 


5,743,298 
43,614,123 
9,437.396 

4,068,131 


9-29 
8-27 
8-256 
9-08 


1-125 

1-27 

1-251 


10-767 


2,692 


3/9 


■788 


87-OT 


115-5 


10-994 


lOSM 


3,102 


13 3 


•782 


80 00 


70 


10-709 


10-421 


3.050 


8/6 


-93 


71-70" 


1-07 


129-9 
50-48 
101-88 


102-5 
99 
95-05 


9-905 
10-30 

6-548 
11-314 

' 10*572 
10 -'911 
11-243 
10-32 


9-741 
10-38 


1.691 
2,337 


11/7 
^413 


-66 


00 


5,654,929 


10-09 
6-877 

11-38 

9-27 

"7-5^2 

11-55 


1-01 
^951 
1006 
i-27 
1316 
-93 
•789 
1-26 
1-179 


•515 


80-80 


9.780,464 


8843 


1,399 


8/4 


■784 


88*8 


17.483,132 
7,995,451 
4,814,657 
4.965,296 


102 
'123^^ 

48 

59-82' 
115 
185 


76-8 
81-4 

m : 

103-42 
87 
83 


nasi 

11 78 


3,687 
3,330 


8/6 


•56 


88 86 


15/. 


•816 


09-80 


10-388 
10 724 
10-963 
1009 


i,956 
1,989 
5,159 
2,456 


5/3 


■82 


89*7t? 


7/7 


■60 


03-7 


35,502,836 
11,269,947 
9,276,023 
4,296,953 


13-88 
7-76 
9-601 


-492 


80-00 


20/- 
9/- 


104 


78 


91*93 


90 


10-886 
^8^37 


10727 


1,763 


■691 


87*78 


7143 


1-199 


122-77 


73-97 


8884 


1.775 


12/3 


•798 


88* 18 



TABLE II.— TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Belfast _^ 

Bexl^ ... 

Birkenhead 
Bournemouth 
Cardiff ... 
Qiasgow ... 
Huddertfleld 
Hull ... 
Leeda 
Laiceatar... 
London ... 

H'caiti'cHontyne 
H'orthampton 



I c iiic- 



Portimbuth 
Preston ... 
Reading .. 
ihaffleid ... 



516 
1,031 




8.962 


349,180 


8,206,898 


42,945.849 


8-11 


-99 


123 


128 ! 8-21 


8 06 
10-202 


2,436 
1.652 


10/2 


-58 


WFfT 






16,300 


968.810 
1,324.748 


1,737,204 


6-46 


1*70 


106-58 


... 1 new 


14- 


1-22 






117.000 


11,696,691 


8-82 


1-113 


100-83 


83-32 


10*038 


0820 


2,264; 


9/3 


-687 
•95 


•0-M 






100.000 


1.763,008 


13.503,610 


7-65 
9-31 
11-01 


1-48 

1-046 

•95 


135 

148-71 
213~ 
127 


92 


11-42 
10-895 


11 87 
0744 

1046S 

10 38 


2.86a 


16/9 


0808 


4,405 1 




»164.333 


2.624,504 


24.438.164 


99 


2.910. 
5.035 
2,770-. 


mi 


•663 


88*88 


1 2^,279 


45^ J^ 


1,060.000 


90.3SO.367 


224,063.098 


101-20 "16-565 


16/U 


-S3 


88-00 


5.096 


"•.v. 


120.000 


1,794.691 


15.252,150 


8-50 
9-86 
992 
8243 


1-22 


112 


10-79 
9-84 
10-69 


Ul- 


•63 


«•»[ 


15.000 


- ^-^ 


2.528 
69,262 


266.762 
463.495 
232.111 


a.966,406 

7.4M,881 

8,831.988 

H13,868,718 

E16,a87.879 

4,288.174 

K. 841,718 

H. 81.864 

2.100.883 

^ 904,B«r 

918,828 

8.804,656 


29,151.543 
73,024,853 
27,467.984 
131, 165.027 

183.062,065 


1*00 
1-065 


109 


113*68 


984 


4,456 


9/1 


•58 


ffoo; 




157-55 


111-38 


1000 


3.352 


14/- 


•563 


88-as 




1-002 


U8 


99 


8-393 


8988 


3,101 


9/11 


-60 


80 


... 


.... 




90.000 


9-46 
U-25 


1-04 
1-06 


... 


82 
106 


10093 
12*171 


0-8S8 
U0B6 
11-86 
0-83 
8-80 


5.762 
6.944 


... 


1-069 
•614 


80-f4 


... 


14.856 


13.584 


45,506,468 


10-67 


111 


152 


106 1 U-75 


3.873 

2.459 


13/8 


-57 


81-U 


... 


::: 


1,000 


5,216,883 

184.072 

20,668,825 

8.459.742 
8.130,179 
73.966.299 


9-63 
7*77 


99 
1-00 


60 


90 IE. 9*78 
H.6-46 


4/11 


•519 
1-624 
-531 
•59^ 
•53 


B. 81-10 

M. 148-87 

44-8r 

54-77 

84 


4.025 




5,000 


202,000 
120.000 
8O.O6O 


9*40 

9-35 

^8*84— 

10-870 


115 
1-072 
-96 ■ 
898 


102*32 
~"70*5^ 

iio 


83 11129 

' m-^ 10^068 

m ] 8-78 


10-791 


3.471 


9/9 - 
6/3 
7/10 
124 






"i: " 


10*028 
883 

97»7 


2,197 
2.476 
4,174 " 


••: 


20,667 


447.951 


165 


104*6 


9-861 


-546 



Applied as special depreciation. 



H— Horse lines. 



B— Blectrio trolley system. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE i.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND UCHTINC PURPOSES. 



Name. 



Aberdeen 
Ayr _ 

Binntiighuii 
Blackburn 
BlaokpooF 
Bolton ~.. ~ „ 
Bradford ... T. 
Brighton ..." .. 

Burnley 

Burton -on -Trent. . 

Bury 

Chester 



Average 
Operating 
Expenses 
per Car 

Mile 

(excludi'g 

Power 

C08t>. 

d. 
4-595 



Average 
Operating . 
Expense! Average 

* -, N. 11 mho* 

per Car 

Mile 

(including 

Power 




TABLE li.-TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICNTINC PURPOSES. 



Belfast 


3% 


Bexley 


. 5-529 


Birkenhead 


5009 


Bournemouth 


. 5-29 


CJardllf 


5-311 


Glasgow 


5-353 


Hudderifleld 


. 4-65 


Hull 


4-93 


Leeds 


. 502 


Leicester 


4-3T7 


London 


. H 5-622 




,E 5-704 


H'castle-onTyne.. 


. 6-30 


Northampton 


3-99 


iPortemouth 


.1 4-384 


Preston 


4-929 


Reading 


3-88 


Sheffield 


.' 5-202 



'4-68 


123 


7-904 


... 


6-07 
7-27 


43-55 
57 


5-95 


87 


5-721 


543-98 


5-32 


44-25 


5-69 


71-25 


5-68 


- 186 


4-965 
10-U7 
6-906 
604 


-92 
466 
420 
ill 


500 
4-991 


16-50 
73 


5-514 
4.77 


2b 
- 25 - 


5-940 


178-23 



220 


8 75 


1.931 2-33 -40 1 


2-48 


-56 


■92 -72 


16 


7-5 


1-81 -80 1 


2-885 ! 1-174 


1-470 2-375 


59 


7 128 


509 1-38 -04 ' 


2-727 ; -922 


1-360 • 1-061 


81 


661 


1,026 116 -87 1 


307 1 -84 


1-38 ' 1-98 


130 


680 


i.104 2 


3-374 ' -858 


1-079 -64 


780 1 


7 91 


7,616 2-» -48 


2-890 1-0-Z3 


1-440 -369 


70 


6-6 


708 i-28 -82 


2-52 -52 


1-61 -67 


116 


10 


1.140 2-75 -86 i 


2-48 -73 


1-72 -76 


270 , 


7-ai 


2,790 1-98 -84 1 


2-84 -96 


1-22 1 -56 


140 


8 


1,472 2-18 -493 


3-018 -635 


-724 -588 


723 


6 


6,291 


3-506 1-212 


-904 4-495 


671 


8-8 


6.300 


3-156 


1-308 


1-240 1 1-202 


187 


7 


1,665 1 1-58 -65 I 


3-15 


1 


1-15 1 -74 


22 I 


8-6 


264 1 1-34 -68 


2-55 


•86 


-59 1 1-01 


100 1 


6 


15 1-50 -85 


2-891 -835 


-658 1 -607 


30 1 


7-3i 


350 1 -93 


2-671 1-195 


1-063 -585 


36 1 


7 


400 1 47 69 


2-224 -973 


-684 -889 


263 


6-727 


2,840 2-50 -38 1 


3-442 1 -714 
H-Hor86 lines. 


1046 , -738 

1 


Cable line. 


E 


—Electric trolley ay stem. 


♦ And general. 
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LEGAL. 



DUBLIN TRAMWAY COMPANY. 

John Burns, a clerk, was, on December 3, awarded by a Dublin jury 
;^25o damages in respect of injuries received while he was a passenger 
on the top of a car belonging to the Dublin Tramway Company. The 
averment was that he was struck by a trolley pole which swerved, and 
that he was seriously injured. 

LONDON UNITED TRAMWAYS. 

Before Mr. Justice Lawrance and a special jury in the King's Bench 
Division of the High Court of Justice on December 11, Mrs. Emma 
Sexton was awarded ;£^3oo damages against the London United 
Tramways Company in respect of the death of her husband. Sexton 
was driving a horse and cart in Uxbridge Road during a dense fog on 
the night of January 18 last, when, it was averred, a tramcar belong- 
ing to the defendants collided with the cart, and Sexton received 
injuries which caused his death. A stay of execution was granted. 

PICCADILLY RAILWAY AND STAMP DUTY. 

In the Court of Appeal on December 5 arguments were heard and 
judgment was given m an appeal by the Attorney-General v. the Great 
Northern, Piccadilly, and Brompton Railway Company. The action 
was brought by the Crown to recover / 13,200 under the Stamp Act, 
and it was alleged that there had been a failure to state an increase of 
nominal capital of the company. The circumstances arose out of 
the amalgamation in the present company of the Great Northern and 
Strand and the Brompton and Piccadilly Circus Railway Companies. 
Duty had been paid on unissued capital of the Great Northern and 
Strand Company, and the Crown contended that this unissued capital 
now became the capital of the new company, and was liable to duty as 
such. The defendant company replied that there had been no increase 
of capital, and that an attempt was being made to exact duty twice over. 
Mr. Justice Walton found in favour of the defendant company, and the 
appeal was made. The Court of Appeal now held that Mr. Justice 
Walton had taken a mistaken view of the Act of 1902, under which the 
Brompton Company took over the Strand Company, and that the 
Crown was entitled to the sum claimed. The Solicitor-General stated 
that the £13,200 included penalties, and that the Crown would probably 
be satisfied if the company paid the duty, plus 3 per cent, interest and 
costs. 

THE DUTIES OF PLAINTIFFS. 

In Manchester County Court on December 2, Judge Parry again 
spoke out strongly on the subject of plaintiffs bringing exaggerated 
claims against Manchester Corporation in respect of injuries received 
in tramway accidents. Mrs. Helen Jenson sued the Corporation for 
/75, and her husband, Mr. C. C. Jenson. claimed ;f 100, both of them 
having been injured in a collision between a car in which they were 
passengers and another car. The Corporation admitted liability, had 
paid sums into Court, but contended that the amounts sued for were 
excessive. 

Judge Parry, in giving his decision in Mrs. Jenson's case, said that 
the particular complaint from which the plaintiff was now suffering 
had never been mentioned in the letters to the Corporation, so that 
they had not been able to make any inquiries about it. It was 
important that plaintiffs in such cases should state the whole of their 
injuries. Moreover, it was clekr from the evidence that the plaintiff, 
had not carried out her medical adviser's instructions to stay in bed 
for a month. If she had done that the damages would have been 
considerably less. The Corporation were entitled to say that people 
suffering from accidents should not neglect the ordinary duties of 
citizens. He would give the plaintiff judgment for £/^o, but each 
party must pay its own costs. Dealing subsequently with Mr. Jenson's 
case, his Honour said that in his opinion the chief thing the plaintiff 
was suffering from was a form of hysteria, and instead of sending him 
back to work as soon as possible his medical attendants bad kept him 
in bed. In a number of matters the plaintiff had not been open and 
straight with the Corporation, and in the interests of the Corporation 
- -who in these matters were only trustees for the ratepayers — he was 
bound to scrutinise such things closely. The conclusion he had 
arrived at was that, although the plaintiff had suffered some little 
injury in the collision, he had put forward a grossly exaggerated claim 
which he could not substantiate. The Corporation had in this case 
been too generous, and in' awarding the plaintiff ;C25, with costs up to 
the date of the payment into Court, he would give the defendants 
leave to take back the remaining £25. The defendants, too. must have 
costs subsequent to the payment into Court. 

THE RHONDDA TRAMWAY BRIDGES. 

In the Court of Appeal on December 19, judgment was given in an 
appeal by the Taff Vale Railway Company from a decision by Mr. 
Justice Bray in the matter of an arbitration between the appellants 
and the Rhondda Tramways Company. The tramway company 
have powers to construct certain tramways which are partly situated 
on road bridges which cross the railway. The railway company's 
telegraph wires are carried over the bridges, and the question was 
whether the tramway company were entitled under their Act to alter 
th position of the telegraph wires so as to allow of the tramway 



trolley and guard wires being erected. The tramway company had 
offered to make the alteration at their own expense, but this vias 
opposed by the railway company. Mr. Justice Bray decided in favour 
of the tramway company, and this judgment was now confirmed by 
the Court of Appeal. Their Lordships held that under their Act the 
tramway company had the right to alter the wires, and the right to 
enter on the railway company's premises in order to do so. 

AN EXPENSIVE ACCIDENT. 

In the King's Bench Division of the High Court on December 19, 
before Mr. Justice Darling and a special jury. Dr. R. R. Llewellyn, 
a medical gentleman, obtained £440 damages against the London 
County Council in respect of personal injuries, and of the death of a 
horse and the destruction of a brougham . The horse and brougham 
were run into by an electric car belonging to the defendants, and the 
plaintiff. Miss Fallowfield (a lady relative who was in the carriage 
with him), and H. G. King (the coachman) were injured. Judgment 
was also given for Miss Fallowfield for £io, and for King for £100. 
The defence was that the coachman was to blame in trying to cross 
the road in front of the car. 



PERSONAL. 



Mr. A. M. Mulllner, Stockport, has been appointed assistant 
electrical engineer to Eccles Corporation. 

Mr. J. F. Simpson, tramways manager and electrical engineer to 
Preston Corporation, has had his salary raised by £50 per annum. 

Mr. J. W. Qourlay, Neasden, has been appointed a shift engineer 
at the Stuart Street power-station of Manchester Corporation. 

Mr. R Q. Seymour ha^ been appointed chief assistant at the 
Grantham electric lighting station of the Urban Electric Supply 
Company. 

Mr. R. D. Spurr has been appointed resident engineer at the 
Ilkeston generating station of the Derbyshire and Nottinghamshire 
Electric Power Company. 

Mr. H. Q. Youns:, of the Musselburgh and District Electric Light 
and Traction Company, has been appointed manager and engineer of 
Bo'ness electric supply undertaking. 

Mr. C. F. MetaEger has removed his offices to 22, Cooper Street, 
Manchester. His telephone. No. 5892, and telegraph address. 
" Metzger, Manchester," remain the same. 

Mr. H. E. Yerbliry, chief electrical engineer in the Sheffield 
tramways department, is recommended by the Tramways Committee 
for an increase of salary from ^^400 to ;f450 per annum. 

Mr. S. S. Foster, of the Derbyshire and Nottinghamshire Electric 
Power Company, has been appointed chief assistant at the Hoylake 
and West Kirby electricity works. 

Councillor 5. McCalmont Hill has been appointed vice-chairman 
of the Bournemouth Corporation Tramways Committee, in place of 
Councillor F. A. K. Hounsell, who has resigned. 

Mr. C. J. Qrlmes, resident engineer at Devenport on electrifica- 
tion work at the dockyard for Messrs. Preece and Cardew, has received 
an appointment under the Commissioners for the port of Calcutta. 

Mr. R. L. McCulloch has been appointed general manager of the 
Leamington and Warwick Electric Traction aud Lighting Company. 
Hitherto he has been traffic manager of the Merthyr Electric Traction 
aud Lighting Company. 

Mr. Lorenzo W. Mlg^ottl, late of the Underground Electric 
Railways Company of London, Limited, has left London for Buenos 
Ayres to join Mr. Pakenham W. Beatty, who is head of the electrical 
undertakings of the Buenos Ayres and Pacific Railway Company. 

Mr. J. Bowden has resigned his position as rolling stock superin- 
tendent of the London County Council Tramways in order to take up 
another appointment. Mr. W. E. Ireland, assistant rolling stock 
superintendent has been appointed to fill the vacancy at a salary of 
^"400 a year. The resignation and appointment are more fully referred 
to in our report of the London County Council proceedings. 

Councillor H. Kimber, J. P., who has been chairman of the 
Portsmouth Corporation Tramways Committee since the Portsmouth 
tramways were municipalised, and has devoted much time and 
attention to the work of the Committee, acting on medical advice, 
recently resigned the chairmanship of the Committee. Mr. Alderman 
J. H. Corke, J. P., who has hitherto acted as vice-chairman to 
Mr. Kimber, has been appointed chairman, and Councillor J. Timpson 
has been elected as vice-chairman. 

Mr. Joseph Barton, for many years manager of the Wigan 
Tramways Company, died on December 7, after a long illness. 
Mr. Barton was born in Stockport in 1848, and received his training 
as an engineer with the Lancashire and Yorkshire Railway Company. 
In 1887 he was appointed manager of the Wigan Tramways Company, 
and on Wigan Corporation purchasing the undertaking he became 
superintendent of the works department in the central car-sheds. In 
both capacities he earned the highest opinions of his employers, and 
he was also a great favourite with the workmen . 
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NEW CONTRACTS AND ORDERS. 



Alton and Company have an order from Bristol Corporation for 
pipe work at Avonbank station at j^ 2,326. 

J. P. Hall and Company have had a tender for condensing plant 
at £865 accepted by Tunbridge Wells Corporation. 

Callender's Cable Company have an order from Burslem Town 
Council for cable at £^$9. 

Babcock and Wilcox are to supply Lowestoft Town Council 
with three mechanical stokers, two at ;f 165 each and one at £2^$. 

Edgar Allen and Company, Limited, have had a tender 
accepted by Sheffield Town Council for tramway points and crossings. 

The Western Electric Company's tender for cable for an 
extension, at /"164, has been accepted by Woolwich Horough Council. 

Siemens Brothers, Limited, have a contract from Burnley Town 
Council to supply i/)00 yards of 15 in. cable and Son yards of -075 in. 
cable at /["270 12s. 

Johnson and Phillips, Limited, have received orders from the 
Clyde Navigation Trustees for cables for the Renfrew workshops, and 
for the Rothesay Dock of the Trust. 

Babcock and Wilcox, Limited, have been recommended by 
Southampton Electricity Committee as contractors for the supply of a 
boiler at /r,68o. 

L. P. Winby and Company have recently received an order 
from the Cardiff' Corporation Tramways, for a supply of their 
" Winby " patent anchor chairs. 

The Electric Construction Company have obtained an order 
from the Bengal- Nagpur Railway Company for a polyphase induction 
motor and two motors and shunt-regulating resistances. 

Lord and 5 hand, Plymouth, have received an order for the 
construction of a high-pressure electric line from Bovey Tracey to 
Haytor for the lignite works of the Islington Mining Company. 

The Electric Construction Company have obtained an order 
from Hammersmith Borough Council for a Tx) kw. motor-generator 
at ;f 300. 

Callender's Cable and Construction Company have obtained 
a contract from Stoke-on-Trent Town Council for cables and 
accessories at /4,775. 

Bermondsey Electricity Committee have recommended accept- 
ance of tenders for cables from Callender's Cable Company and 
Johnson and Phillips. 

Messrs. L. P. Winby and Company have recently received 
a repeat order from the Liverpool Overhead Railway Company, for a 
supply of their " Winby" patent anchor chairs. 

The British Insulated and HeUby Cables, Limited, have an 
order from Halifax Electricity Committee for 770 yds. of -3 sq. in. 
low-tension, paper-insulated, lead-covered cable at /166. 

The British Westinghouse Company have obtained orders from 
the Treforest Electrical Consumers Company for a 3,000-Kw, turbo- 
alternator, and from Tunbridge Wells Corporation for a 500- kw. turbo- 
alternator. The price of the latter is /2,575, 

W. T. Henley Company's have secured an order from Stoke 
Newington Borough Council for laying mains at ;f623. The same 
company have had their tender accepted by Peterborough Town 
Council for cables at ;f 1.250. 

The Continuous Rail Joint Company, Limited, have been 
favoured with further orders (from the contractors, Messrs. J. G. 
White and Company, Limited) for the supply of their patent continu- 
ous rail joint for the Perth Tramways (W.A ). also for Dumbarton and 
South America. 

The Continuous Rail Joint Company, Limited, have also 
received an order for their patent continuous rail joints for Llanelly 
from the contractors, Messrs. J. G. White and Company. Limited ; 
also repeat orders for this fastening on Messrs. White's extensive work 
at Montevideo. 

Wigan Tramways Committee have accepted the following 
tenders : Drivers' and inspectors' suits, Messrs. Coop and Company ; 
inspectors', drivers', and conductors* overcoats, Messrs. Brown and 
Haigh ; caps, Messrs. Lotery and Company ; and mackintoshes, 
Messrs Mackintosh and Company. 

Walsall Corporation have accepted tenders as under for the 
annual supply of stores to the tramway department : British Thomson- 
Houston Company, lamps and forged steel pinions ; Magnolia Metal 
Company, bearini; metal ; Lambert Brothers. Walsall, trolley wheels ; 
C. Richards and Sons, Darlaston, brake blocks. 

Luton Corporation have accepted tenders as under: D. P. 
Battery Company, traction battery, ^560; Lancashire Dynamo and 
Motor Company, automatic reversible booster, ;f 245 ; Johnson and 



Phillips, traction switchboard, £'2;^7: Henley's Telegraph Works 
Company, supplying and laying 1,000 yards of feeder at 15s. gd. per 
yard. 

West Ham Tramways and Lighting Committee have agreed 
to extend for two years contracts with the British Westinghouse 
Company for the supply of transformers and meters, and with the 
Fuller Electrical Company for single-phase motors. The Committee 
also recommend a new contract wiih the British Westinghouse 
Company for two-phase motors. 

Manchester Corporation have accepted the following tenders : 
British Westinghouse Company.— Three asn-K.v.A. and one 25-K v. a. trans- 
formers for sub-station at Mes'^rs. .\ndrew and Bramall's mill. 
Eckstein, Heap, and Company.— High and low-tonsion <;\vitch gear for snl>- 

station at same mill. 
Callender's Cable Company.— Vulcanised bitumen cables to June, n>>0. 
\V. T. Glover and Company. -I. cad -sheathed high-tension cable. 

A Lars:e Order for Thermit Joints.— Thermit. Limited, of 
Ix)ndon, inform us that their Australian branch has received an order 
for welding portions for 10,000 joints on the new tramway system 
being constructed at Adelaide. Thermit joints have already been used 
to a considerable extent in Sydney and other systems in Australia, and 
this order comes as the result of the satisfactory performance of the 
joints at those places. 

Salford Tramways Committee have accepted tenders as under : 

United Electric Car Company.- -Twenty car bodies, at ^4^ '^s. 6<1. each. 
Hurst, Nelson, and Company. — Four car bodies, at £458 17s 6d. each. 
Mountain and Gibson, Limited.- Twenty-three trucks, at £64 ka. each ; one 

truck, at £110. 
British Westinghouse Company.— Twenty-four electrical equipment*^. IncliidinK 

. trolley bases, at £279 each. 
S. Kawllnson and Sons.— Four salt wagons, at £125 each. 
General Electric Company.— Electric fittings at Salford Town Hall. 

Messrs. H. Lotery and Company, of 4-8, St. Mary Street, 
London, N.E., have recently secured contracts for uniform clothing 
from, among others, the following: Edinburgh Tramways. F.LA.T. 
Motor Company. Rover Motor Company, General Motor Cab Com- 
pany, Rhymney Railway, Accrington Police, Guernsey Railway 
Company, Salop Asylum, Brighton Police, Wallasey Tramways, 
Bolton Police and Tramways. 

The British Thomson -Houston Company, Limited, of 
Rugby, have received an order from the County of London Electric 
Supply Company, Limited, foraCurtis turbo-generator set of 2,500 kw. 
capacity, complete with sub-base condensing plant, for their City 
Road station, London. This is the fifth contract, and the sixth 
Curtis turbo-generator set ordered by the County Company from the 
British Thomson-Houston Company. Limited, aggregating 10,000 kw. 
in capacity. 

Messsrs. Johnson and Phillips have received an order from 
the Waterworks and Electric Lighting Company, of Hankow, China, 
for the supply and erection of a complete equipment of a generating 
station of 1.500 kw. capacity, and for the outside mains, the total 
value being about /5o,ooo. The same firm have contracts with Erith 
Urban District Council for overhead transmission lines, with Neath 
Rural District Council for cables, and with Bermondsey electricity 
department for 2,350 yards of triple concentric cable. Among other 
work which the firm now have on hand is the manufacture of high 
and low-tension cables for the electric equipment of the Victoria to 
Ix>ndon Bridge section of the Brighton Railway. 

Stepney Borough Council have, in addition to some informal 
tenders, received the following offers for the supply of plant for a 
new generating station and sub-station : Boiler house equipment. 
Babcock and Wilcox (recommended), /8,523 ; generating plant: 
British Westinghouse Cc^npany, ( i ) ;f 27.630, alternative ;f 27.680 ; 
Willans and Robinson (recommended at £2H.i^o), (i) £2'],^^o, 
(2) ;f28,i4o; C. A. Parsons and Company, (i) £2'],']2l. (2) £2%,2()'j ; 
Richardsons. Westgarth and Company. Limited, ;f 28,380 (without 
vacuum augm.) ; Siemens Bros. Dynamo Works, (i) /28.056. (2) 
^^28,820; Brush Electrical Engineering Company, (i) ;£"3o.34i, (2) 
;f30,49i : General Electric Company, ^27,634 ; British Thomson- 
Houston Company, ;f 9,700 fpart only). 

London County Council have approved of contracts as follows 
India Rubber. Gutta Percha, and Telegraph Works Company, 600 
rubber plough bases at 56/- each, and 1,200 plough leads at 43 each ; 
Hadfield's Steel Foundry Company, extension of existing contract for 
special track work so as to include Caledonian Road and Seven Sisters* 
Road tramways, ^4,000 ; J. E. Spagnoletti. extension of existing low- 
tension switchboard contract so as to include panels for feeding the 
same tramways, ;f 200 ; General Electric Company, motor generator. 
;fi.6o8; George Wimpey and Company, track construction of 
Hammersmith to Harlesden tramways (overhead wire system). 6J miles 
single track. ;f 32.685 : Hadfield's Steel Foundry Company, special 
track work for same tramways, ^1,667 ; Walter Scott. Limited, 2,600 
tons of track rails and fastenings. /i9,69i ; P. and W. MacLellan, 
Limited, 136 tons flat bottomed rails and fastenings for car sheds, 
;f 1.073: Hurst. Nelson and Company. 50 car under-frames. ;£ 1,975. 
Details of the tenders submitted will be found in our report of the 
meetings of the Council. 
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TRAMWAY AND LIGHT RAILWAY NOTES. 



BELFAST. — At a meeting of Belfast Tramways Committee on 
December 9, a letter was read from the Board of Trade asking if 
suitable notice had been taken by the Corporation with reference to 
the accident that occurred on the Cliftonville Road in connection with 
the recent runaway case. The general manager recommended to the 
Committee that they should instruct him to reply and state that the 
men who left the car on the occasion referred to had been dismissed, 
and therefore in their opinion sufficient punishment had been meted 
out for the offence. This course was agreed to. 

BIRKENHEAD.— The third annual concert in aid of the Birken- 
head Tramway Employees' Benevolent Fnnd was held in the Town Hall, 
Birkenhead, on December 5, and proved very successful. There was 
a large attendance. 

BIRMINGHAM.— The Small Heath Park and Nechells tramway 
route was opened for public service on December 5. With one 
exception this completes all the authorised lines in the city. — Mr. 
Alfred Baker, general manager of Birmingham Corporation tramways, 
delivered a lecture to the Birmingham and Midland Institute Scientific 
Society on the mechanical and electrical features of the city tramways. 
In the course of his address he ejnphasised the fact that the overhead 
wire system was still the cheapest and most efficient which had yet 
been devised. In this connection he pointed to the results of the high 
expenditure on the conduit system in London, where in spite of the 
great traffic and the large surplus over working expenses very little 
profit remained after paying interest and the instalment to the sinking 
fund It was expected that the profits in Birmingham would far 
exceed those in London, for though the traffic was sn\^ller the capital 
expenditure was only about one-sixth of that of London. Of the 
different methods of overhead construction, he regarded the span wire 
system as the best, as it gave steadier running and was the neatest. 
He was carrying out tests on new brakes, and he thought that 
Mr. Maley's brake, which was being adopted in Leeds, promised to be 
" fool-proof." If it continued to be satisfactory after an extended 
trial, he would recommend the Tramways Committee to use it on the 
steep gradients of the city. 

BRIGHTON. — The Town Council have almost unanimously 
rejected a proposal that the engineer should report on the practicability 
of running tramways from west to east, via Western Road, North 
Street, and St. James' Street. 

DERBY. — The new sections of Derby tramways in Ashbourne 
Road and Uttoxeter New Road were opened for public service on 
November 28.- Eight new cars were brought into use. 

GLASGOW.^The Tramways Committee of Glasgow Corporation 
have considered the question of instituting a service of workmen's 
cars, to be run within specified hours, at lower rates than ordinary 
fares, and now recommend that in view of the whole question of car 
fares having been from time to time considered by the Tramways 
Committee and the Corporation, and in view 01 the fact that the 
ordinary fares are at present lower than the statutory fares for 
workmen's cars, no action be taken in the matter. 

HARTLEPOOL.— The Hartlepool Electric Tramway Company 
are now issuing cheap weekly tickets for the benefit of workmen and 
workwomen. The tickets are available for specified numbers of journeys 
on the various routes of the company's system. The workmen's 
universal ticket is available for 22 single journeys in a week on any 
route at the rate of is. 3d. This allows four journeys per day from 
Monday until Friday, and two on Saturday. Twelve single journeys 
per week on any one route can be had at the rate of (jd. This will allow 
two journeys per day from Monday to Saturday. In each case the 
tickets may be used between the hours of 5 a.m. and 8 a.m., 12 noon 
till 2 p.m., and 5 till 6 p.m. ; Saturdays, 5 a.m. till 8 a.m. and 12 noon 
to 2 p.m. Workwomen's tickets are available for 22 single journeys on 
the Hartlepool or Seaton routes for 2s., allowing four per day, with the 
exception of Wednesday, when two journeys will be allowed. Tickets 
can be obtained allowing 12 single journeys per week (two per day) at 
the rate of is. 3d. 

HASTINGS. — At a meeting of Hastings Town Council on Decem- 
ber 13, a letter was read from Mr. T. B. Holliday, manager to the 
tramway company, replying to a complaint, and stating that everything 
possible would be done to prevent any overcrowding of the cars. Mr. 
Holliday, however, pointed out that it was impossible to prevent the 
trouble occasionally. Dr. Gray, a member of the Council, quoted 
from The Tramway and Railway World to show that it was not 
dangerous to allow a few passengers to stand inside the cars. It was 
agreed to accept the explanation of Mr. Holliday and to express ^tis- 
faction with it. 

KEW. — The prospects of the London United Tramway Company's 
Bill in next session of Parliament for the construction of a tramway 
across Kew Bridge, and the electrification of the horse line from the 
bridge to Richmond are to a large extent assured. At a meeting of 
Richmond Town Council on December 10, it was agreed formally to 
ask the company to promote a Bill for the purpose, in accordance with 
an agreement of 1902 between the company and the Corporation. 



KIRKCALDY.— At a meeting of Kirkcaldy Town Council on 
December 9 Mr. Thom called attention to the speed at which the cars 
were being run. He said that when they agreed to the arrangement of 
running the cars as suggested by Mr. J. B. Hamilton he did not under- 
stand that they were to increase the speed of the cars. He understood 
20 minutes was allowed to run the cars from Gallatown to Whyte's 
Causeway, about 2J miles, and with 18 or 20 stopping places. It was 
practically impossible to run the cars through the average traffic and 
take up and set down passengers in the time allowed. Under these 
arrangements, when a car was so unfortunate as to get passengers, it 
got behind the result being that the cars were soon running in pro- 
cession, one close behind the other. They were practically encouraging 
furious driving. He moved that the cars should be allowed half an 
hour instead of twenty minutes. Mr. Herriott proposed that the 
matter be remitted to the Tramways Committee, with a suggestion that 
they should put on an extra two cars. He said it was no uncommon 
thing to stand from 20 to 25 minutes waiting for a car. Mr. Fergusson, 
convener of the Tramway Committee, said to put on two extra cars 
would cost the Corporation over ;f 1,000, and the saving to be effected 
through this new running arrangement would be entirely swept away. 
He said the running of the cars bore out that the cars had time to do 
the running in normal times. They were really carrying more people 
now than at the same time last year, and were taking more per car 
mile. Looking to the fact that they were trying to run the tramways 
on commercial lines, and trying to get ends to meet, the Council would 
be well advised to allow this matter to run for a season till the Com- 
mittee made up their minds on the advantages of the present system, 
compared with that which was in force last year. Mr. Gray thought 
there were too many tramway managers. They should give the new 
arrangement a fair trial. It was ultimately unanimously agreed to 
give the present arrangement a further trial. 

LEEDS. — A discussion took place at a meeting of Leeds Town 
Council on December 4 in reference to the proposed amalgamation of 
the Tramways and Electricity Committees, and the overwhelming 
majority of the Council were in favour of the new arrangement. A 
motion was carried instructing the new Committee to report not later 
than February as to the manner in which the powers and duties to be 
delegated were to be exercised and carried into effect. In the discussion 
reference was made to friction in the past between the two Committees, 
and it was contended that benefits would accrue from consolidation. 

LEICESTER.— We have received the second annual report of the 
Leicester Tramways Ambulance Division, containing a record of work 
done, on which the members are to be congratulated. Forty-one cases of 
accident have been treated by the members, several of which occurred 
at the power-station and car depdt. First-aid cabinets are fixed at the ' 
various dep6ts, and they have frequently been called into use. A new 
learners' class was commenced at the beginning of the year, and out of 
the number (14) entered for the examination, 13 passed. At the 
last presentation of certificates the president, Mr. T. R. Smith, 
tramways engineer, emphasised the importance of the need of ambu- 
lance work in connection with tramways departments, and claimed that 
very few tramway systems in the country had such an efficient body of 
men as they had in Leicester. The Tramways Committee have shown 
their appreciation of the work of the division by providing a 
distinctive badge for its members. 

LIVERPOOL.~Mr. C. W. Mallins, traffic superintendent of the 
Liverpool Corporation Tramways, informs us that his new sanding 
apparatus, which was described in our issue of January 10, 1907, has 
been fitted to 300 of the Liverpool cars, and the working of it is 
satisfactory. It is giving a greater degree of confidence to motor-men, 
and it is believed that a considerable number of accidents have been 
avoided by its use. An arrangement is made for sanding the track in 
the case of a car running backward, and with this additional security 
it is claimed that with the exercise of reasonable care it is impossible 
for a car to get out of control. 

MANCHESTER.— The Tramways Committee on December 10 
considered an application by drivers and guards for certain concessions, 
and they granted the following : (i) That spare men standing by 
should be paid for the first complete hour and for every complete 
half-hour afterwards. (2) That the drivers and guards engaged on 
the wdrkmeh's^ psirt-day cars, where such cars are only working eight 
hours per day .''should be paid for the full day of nine hours. (3) That 
the drivers and guards should be paid overtime at the rate of time and 
a quarter for all 'hours over nine per day., or 54 hours per week. — A 
gathering of Manchester tramway employees took place at the Queen's 
Road depot on the evening of December 6, when Alderman Bowes, 
chairman of the"^ Tramways" Committee, presented a number q{ 
ambulance certificates, badges, medallions, and labels to the tram 
drivers and guards. Mr. Bowes congratulated the members on the 
fact that all who had entered the examination had been successful. 
The Tramways Employees Social and Athletic Society, which had 
formed football, cricket, billiard, ambulance, swimming, and fi:>hing 
clubs amongst the members, was evidently in a flourishing condition, 
and he wished it every success. The Tramways Committee were at 
all times willing to meet the men on any grievances they might have 
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in a friendly spirit. They should be reasonable in their demands. 
Alderman Bowes also proposed a vote of thanks to Mr. McElroy, the 
general manager, for presiding. No tramway undertaking in the 
country had a better general manager, or one who studied the interests 
of the employees more, than Mr. McElroy. 

MIDDLESEX.— An extension of the Middlesex and Hertfordshire 
light railways from the Edmonton and Enfield boundary to Waltham 
Cross was formally opened on December ii. Sir C. F. Cory Wright 
and other members of the Middlesex County Council travelled on the 
first car. 

N E WC ASTLE.— At a meeting of Newcastle Tramways Committee 
un December 13, it was agreed to give employment to a motorman who 
had been suspended on account of an accident in Pilgrim Street, The 
man left himself entirely in the hands of the manager, and the Com- 
mittee agreed to give him a place in the washing and cleaning 
department, where by good conduct and work he may rise to his old 
position again. Two other motormen who complained afterwards that 
brakes were defective, but did not report them on their day sheets, 
were censured. Every motorman in future is to enter up remarks on 
the column provided for that purpose. 

SALFORD.— The Town Council have applied for authority to 
raise a loan of ;f 20,000 for the purchase of cars, salt wagons, and 
sand -drying apparatus. 

SHEFFIELD.— At a meeting of Sheffield Trades Council on 
December 13 a resolution was unanimously adopted, expressing the 
opinion that it is the duty of the Tramways Committee to grant men 
the right of appeal from the decisions of the general manager, and 
calling upon the City Council to take the necessary steps to give all 
employees the right to a fair hearing. The resolution came from 
No. 3 branch of the Tramway and Vehicle Workers' Union, and was 
moved by Mr. H. Stockton, who contended that tramwaymen had 
been unfairly treated by the general manager for trivial offences. 
They had been reduced on the uncorroborated evidence of a single 
person. *' Touts," he said, at the ternwni at nights made secret obser- 
vations, and presented reports to Mr. Fearnley, who acted upon them. 
The reply to the position taken up by the Trades Council is that the 
men have already a right of appeal to the Committee. The Sheffield 
Telegraph states that the move is part of the ceaseless endeavour that 
is going forward to make the Corporation a mere tool in the hands of 
the trade unions. 

SUNDERLAND.— Sunderland Town Council have adopted the 
following recommendation of the Tramways Committee: That with 
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the approval of the Board of Trade the following work be executed, 
the cost to be debited to the tramways revenue appropriation account : 
The existing single line of tramways in Ryhope Road, from Villette 
Road to Laurel Terrace to be doubled ; so soon as the widening of 
Ryhope Road, from Laurel Terrace to Spelter Works Road, is carried 
out, the existing single line of tramways between these places to be 
doubled. 

WIGAN. At a recent meeting of Wigan Tramways Committee a 
bonus scheme for drivers and conductors to the following effect was 
adopted : To each driver and conductor who during the previous 
quarter has been (i) free from suspension, (a) free from collisions or 
damage to car for which he is held to be blameworthy. (3) free from 
passengers' or public complaint for which he is held to be blameworthy. 
(4) not more than twice late on duty, and (5) free from report for 
neglect in the matter of collecting fares, a bonus to be paid as follows — 
After one year's service at the rate of 6d. per week, with one merit 
stripe ; after two years* service, Qd., with two stripes ; and three years' 
service, is., with three stripes, which stripes will be liable to subsequent 
forfeiture for any offence which would, if committed prior to the earning 
of the stripes, have prevented the holder thereof from gaining the same. 
The scheme further provides that a bonus for motormen in connection 
with current consumption is to be paid at the end of each financial year 
in which a reduction in the current consumed per car mile has been 
effected in comparison with the previous year. Five per cent, of the 
sum represented by any saving of current is to be divided equally 
amongst all motormen in the service al the end of each year, who have 
been so employed for not less than six months in such year. 



PATENT LIST. 

Specially abstracted for "The Tramway and Rail- 
way World'' from the Offlcial Journal of Patents. 

.*, If the inventions have been communicated the names of the com- 
municators are given below in italics. 

Applications. 
Applications for Letters Patent have been filed : 

26,027 
26.038 
26.039 
26,089 
26,254 

26.313 
26,382 

26,395 

26.399 
26.532 
26,536 

2^>.544 

26,640 
29,643 
26.757 
26.788 
26.891 
26.923 
26,986 

26,993 
27,012 
27,092 
27.241 
27.363 

27.378 

27.405 

27.422 

27.658 



Brakes for railway carriages and tramcars — W. Thomson. 

Rail joints— W. D. Williams. 

Rail joints— J. F. Bastel. 

Current collector for electric traction systems -A. West. 

Ball bearings for bogie or sub-trucks for railway and tramway 

vehicles - F. L. Walker. 
Life-guard for tram cars and motor omnibuses— P. Bisset. 
Tramway rails— T. Hollins. E. HoUins. and J. Jinks. 
Apparatus for re- wheeling rolling stock — J. A. Bell and T. 

Wilkinson. 
Compound tramway rails— J. S. PuUen. 
Shifting points for tram-lines -O. Coates. 
Tramway rails— J. H. Briggs. 
Controlling and preventing excessive speeds and side-slips of 

trams and motor cars— H. Fotherby. 
Chairs for rails and rail joints— F. G. Watkinson. 
Electric systems of railway signalling— H. Leitner. 
Mudguard for motor omnibuses — P. Button. 
Anti-skidding apparatus for motor 'buses— R. Josey. 
Brakes for tramway and railway vehicles— H. Johnson. 
Trolley heads for overhead tramway systems— W. F. B. Brown. 
Apparatus for guiding the contact-pulley on overhead elec- 
trically propelled tramway cars— T. Brown. 
Trolley wheels— W. P. Thompson. 
Rail clamp— C. Lean (Cornel Esser). 
Improvements in electric traction— H. B. Elliot. 
Tramcars— P. Kavanagh. 
Trolleys or collectors for electric railways and tramways~H. 

J. Tompkins. 
Braking of tramwiiy vehicles and slipper blocks for slotted 

tram rails— J. Hill. 
Destination indicators for railway and tramway vehicles- - 

G. C. Beall. 
Device to release tramcar hand-brakes when the magnetic or 

rheostatic brakes are applied- A. W. Malcolm. 
Mounting of railway and tramway vehicles on their wheels — 

C. de Bange. 

Specifications Published. 
1906. 

24,250 Prevention of side-slip of the wheels of motor omnibuses — 

Thomas. 
25,557 Track brakes for electric tramcars— Mountain and Gibson, 

Limited, and Head. 
25.775 Ventilators for railway vehicles and tramcars— Beresford. 
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25.863 

27.302 

27.670 
27,672 
27.849 

27.y5^ 

27.95« 
27.989 
28,017 

28,085 
28,157 

28,164 
28.202 

7,758 

20.549 

23,201 

2,590 

4.867 

9.496 

959 

2.533 

6,634 
9,040 

17.393 

6,894 

13.140 

14*905 
15.219 
16.732 
20,300 

21,633 



Current-collecting devices for electrically-propelled vehicles- - 

British Thomson-Houston Company (General Electric Co.). 
Electric distribution systems for electric railways - British 

Thomson-Houston Company and Woodbridge. 
Life-guards for motor omnibuses— Bennett. 
Electric cranes — H. Pieper. 
Single-phase motor control— The British Thomson- Houston 

Company, Limited. (General Electric Company, U.S.) 
Axle bearings L. J. Aldridge. 
Tramcar brakes W. Thomson. 
Electric railway installations- E. Woltraann. 
Brakes for tramway and railway vehicles S. Rhodes and L. 

Smithies. 
Non-skid for motor car and 'bus wheels — W. L. Bragg. 
Covering and protecting seats on tramcars and omnibuses— 

C. E. P. Gabriel. 
Traction wheels for electric tramcars— Mountain and Cibson. 

Limited, and W. Renison, Jun. 
Railway rail joints - J. M. Steele. 

1907. 

Gnard for trolley wheels of electric tramcars McMorran. 

Auxiliary guard rails to tramway track rails — Holt and Rhodes. 

Tramway lines — Wolff. 

Safety appliances for railway cars — Andrew. 

Axles boxes for railway and tramway vehicles — Walsh. 

Rail joints — Bleicher. 

Trucks or bogies of railway and tramway vehicles— Panton. 

Apparatus for milling tramway rails — Moorwood and Moor- 
wood. 

Wheel tyres for motor omnibuses — Hall. 

Tramway and railway rails — Metz. 

Joint for tramway and railway rails - Mitford. 

Lubrication of axle-boxes — Smith and Heald. 

Controlling and operating motors for electric railways — 
Sahulka. 

Tramway brakes - Lewry. 

Driving-gear of electric tramcars- Lironi. 

Conduits for electric tramways — Manders and Hodge. 

Pneumatic distributing systems for electrically-propelled 
vehicles — Allgemeine Elektricitats Gas. 

Railway joints— Richards. 



A Pontefract Deadlock.- The Town Council of Pontefract at 
a meeting on December 20 made another attempt to get over a 
difficulty whereby tramway cars are prevented from running into 
the centre of the town. The Board of Trade had declared that 
Front Street was too narrow for a tramway service, and early in 
November the cars had to cease running through it. The Board 
of Trade inspector had. however, indicated that the difficulty might 
be got over by the simpb expedient of throwing a strip, aboui five 
inches wide, of one of the footpaths into the carriage way. At the 
meeting of the Council, Mr. Holmes moved that the concession 
should be granted to the tramway company, but after a long dis- 
cussion an amendment, moved by Mr. Wilson, that the company 
be asked to meet the Council with a view to the arrangement of 
a joint scheme of street widening, was carried by 12 votes against 
10. The company have already intimated that they cannot possibly 
embark on any such scheme, so that the deadlock is likely to continue. 
The situation is a fresh example of the inconvenience to the public 
caused by a local authority aUempting to extort conditions from a 
tramway company. The local public may well pray to be saved from 
their friends. 
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OLD STEEL TRAMWAY RAILS. 



Wanted to purchase 500 tons of Old Steel Tramway Rails, 6x6, 
or 7 X 7. Apply Marple and Gillott, Limited, Engineers, Sheffield. 

I Mr. JOHN £. RAWORTH, 

I Cbarterei) patent Bdent, 

I QUEEN ANNE'S CHAMBERS, 

I BROADWAY, WESTMINSTER. 



A DEMONSTRATION. 



Ipswich and Halfpenny Fares. -After considerable discussion 
Ipswich Town Council have by a large majority rejected a motion 
for giving a three months' trial to halfpenny fare stages on the 
tramways. Those who opposed the motion pointed out that the 
working classes already had the benefit of halfpenny fares, and 
that other towns of moderate size which had tried halfpenny stages 
for all passengers had found that that system did not pay. 



On January loth, by the courtesy of the Chairman and 
the General Manager of the West Ham Corporation 
Tramways, a demonstration of a car fitted with the 
Warner steering control will be given at the Greengate 
depot, near Plaistow Station, on the District Railway. 

Tickets may be obtained from the Secretary, The 
Warner Engineering Company, 11, Dartmouth Street, 
Westminster, London, S.W. 



CONDENSING PLANT. 



Track Doubling at Huddersfleld.-Huddersfield Town Council 
have agreed to a proposal by the Tramways Committee to double 
several sections of single track during 1908, at an estimated cost of 
;f 1 2,000. Alderman Aston, chairman of the Tramways Committee, 
stated that it was hoped the money would be provided partly out of 
profits on the current year's working and partly out of the renewals 
fund, which stood at / 34, 000. 



The Mirrlees Watson Company, Limited, of Glasgow, 
make a special feature of the manufacture of Independent 
Condensing Plants having either Wet or Dry Air Pumps, 
and suitable for working in connection with Reciprocating 
Engines or giving the high vacuum desirable with Steam 
Turbines. 
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LECTRIC 



He^d Office 
d>\shwood h9u5e 
9. New Broad ST, C.C. 




9NSTRUCTI9N 



Works: 

BUSHBURY 
W9LVERhAMPT?N. 



Z5YE^RSREPUTATI?NF?R 

hi6nQuALiTY<St Reliability. 



That The Electric Construction Co. still maintains its 
reputation, is proved by the number of recent E.C.C. 
installations, which include the London County Council 
station at Greenwich -plant of over 18.000 Kw. 
capacity -The Great Western Ry. Electricity station 
at Park Royal plant of over 7.000 Kw. capacity-and 
many other important modern Stations in EUROPE, 
AFRICA. INDIA. NEW ZEALAND. CHINA and 
JAPAN. 



Write f9R 
Illustrated 

599KLETS:- 

"Electricity 
F?R Power 
Purposes" 

Electricity 
IN Coal Mines" 




Four ot Eijbl 750-Kw. AKermtors snpplied (o Great Western 
Rallwiy Park Royal Genenling Station. 



electrical engineers AND CONTRACTORS. 
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MILNES- DAIMLER, Ltd., 

Our Reputation is founded on many years of Experience. 




28 H.P. Char-a-Banc to seat 25. 
OMNIBUSES, CHAR-A-BANCS, VANS, LORRIES, TOWER WAGONS. 



221, XottenHam Coupt Road, Ijondon, IHf.C. 

"MILNESIE, x.t^h„„« * **•• GERRARD. 

Telephones ^ ^^^ CENTRAL. 



Telegrams 



LONDON/' 



AN OPINION " AFTER 16 MONTHS' CONTINUOU S RUNNING." 

8IL8DEN MOTOR OMNIBUS CO., LTD., 

nr, Kelghley, Yorks., Nov. 13, 1907. 

Dear Sirs. 

With reference to the Motor Omnibus which vou supplied to us in July, 1906. after 16 months continuous 
running we are pleased to report to you that the good opinion We at first formed of your *Bu8 has been more thwi 

justified by results, and wc Congratulate ourselves in owning what we consider to be the best Bus on the 

market In consumption of Petrol and Oil she is remarkably economical. As to repairs your ledger will disclose 

that our purchase of parts, &c., t«>m you during 
the last six months have not exceeded £5, which 

fact speaks volumes for the excellent workmanship 
of your Chassis. She requires a minimum amount 
of attention to keep her at concert pitch, and we 
can always depend on her carrying her complement 
of passengers (40) with ease up the long and steep 
gradients so numerous in this locality. We have 
nothing but unstinted praise for the manner in 
which your *Bus has done its work on our country 
roads since July, 1906.— Yours faithfully. 

p. pro Silsden Motor Omnibus Co., Ltd. 

(Signed) M. P. CRYER, Secretary. 




THE *BU5 REFERRED TO ABOVE. 



RYKNIELD 

MOTOR CO., LTD.. 

BURTON-ON'TRENT. 
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The speed and distance recorder, which is described 
and illustrated in our present issue, is a piece of 
mechanism which ought to be of special value to motor 
omnibus companies. Hitherto it has not been on the 
market, but the arrangements for manufacturing it are, 
we believe, now practically completed. The instrument 
has been thoroughly tested, and while it will probably 
prove very useful to railway companies, we can hardly 
think it will be of more value anywhere than in con- 
nection with motor 'buses. Among the matters on 
which the manager of a motor 'bus company ought to 
be fully and regularly informed are the speeds at which 
the 'buses are driven, the aggregate length of time 
occupied by stops, and the total distance run per day 
by every 'bus. The manager ought to knpw that the 
proper speed in every case is as far as possible main- 
tained and — what is quite as important — that it is not 
exceeded. If the speed is too low, passengers are 
discouraged; if it is too high, the mechanism of the 
'bus is before long shaken to pieces. There should 
also be a check on the number and duration of the stops. 

As to the distance run per 'bus per day, unless this 
is absolutely known it is impossible to get out exact 
figures of revenue and expenditure per mile run. If 
every 'bus belonging to a company always runs over a 
given route, the length of which has been accurately 
measured, tolerably accurate figures can be got. But 
it is one of the advantages of the 'bus that it can be 
taken oflf its regular route and put on to any service 
required, over either town streets or more or less 
unknown country roads. Then distances have to be 
taken on trust, or estimates made. All these diffi- 
culties can be overcome by the use of the recorder, 
which provides a permanent record traced on paper of 
the speed of the vehicle at every point of its journey, 
of every stop and its duration, and of the total distance 
run. The instrument is a most ingenious one. and 
ought to pay for itself in the long-run. 

The paper by Mr. Hardy, resident engineer of the 
Bath Electric Tramways Company, on the management 
and working of a motor 'bus undertaking is calculated 
to be of great value to all who have entered the motor 
omnibus business. While it will prove most helpful 
to managers and engineers of smaller undertakings 
and to those who contemplate starting motor 'bus 
services, it is probable that some of the officials of the 
larger companies in London also may be able to gain 
some benefit from a study of the paper. It is not so 



long since want of success in some quarters in the 
metropolis was ascribed to want of knowledge on the 
part of those responsible for the operation of the 
vehicles.^ Mr. Hardy was able to bring to bear on 
the subject his knowledge of methods of operation 
not only of a tramway system employing a considerable 
number of cars but also of a motor 'bus service 
belonging to the same company. The careful organi- 
sation and method both from the engineer's and the 
manager's points of view, the attention to detail, the 
system of accounting, and the probable financial results 
— all these were well set out in the paper. We are 
glad to observe that Mr. Hardy is not too optimistic 
as to the profits to be made. His figures as to working 
expenses coincide almost exactly with those which 
were put forward in these pages at the time when the 
motor 'bus became a practical vehicle. If the advice 
given by Mr. Hardy is followed, we may speedily see 
quite a number of small and moderate-sized financially 
successful motor 'bus undertakings in existence in 
various parts of England. 

The motor cab business in the provinces is now in 
the same position as that connected with motor 
omnibuses in London was a year or two ago. New 
motor cab companies are being formed in different 
parts of the country and great expectations are enter- 
tained. In London two or three motor cab companies 
have got to work, and the directors' report and the 
meeting of the General Motor Cab Company are of an 
encouraging nature. It is necessary, however, to warn 
investors in cab companies both in London and the 
country that the results to be obtained a few years 
hence may not be so good as those in the earlier da\ s. 
When a limited number of new motor cabs have only 
to compete against horse cabs, the former are certain 
to be fully employed. When the number of motor cabs 
has so increased that they compete strongly with one 
another the takings per cab per day are likely to fall off* 
somewhat. At the same time, the cost of repairs will 
go on increasing as the cabs grow older. We gave the 
same warning in the first days of the motor 'bus, and the 
event has justified our view. In regard to both types 
of vehicles, permanent success can only be achieved by 
moderate capitalisation, and good engineering, financial 
and commercial management, and the piling up of a 
large depreciation fund. From the nature of the 
service, however, we anticipate that the machinery of 
the motor cab will have a longer life than that of the 
motor 'bus. 

M 
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STONE'S RECORDER FOR AUTOMOBILES. 



Messrs. J. Stone & Company. Limited, Oceanic House, Cockspur 
Street, S.W., whose works are at Deptford. are bringing out a recorder 
for railways, and for automobile and other vehicles. This little 
apparatus is of simple and solid construction, is moderate in price, 
and can be adapted to chronicle all the movements of any vehicle to 
which it may be 6xed, whether a locomotive engine or any other 
carriage, wagon, or van in a train, whether tram or motorcar, 'bus, 
lorry, or delivery van, a^id whatever be the motive power — manual. 



B 




animal, steam, gas, or electricity. Moreover, the recorder can be 
connected to any wheel of a vehicle or train ; and as it is actuated by 
a roller pressing on the tread or outer diameter of the wheel, the 
distance gone over is registered independently of the diameter or wear 
of the wheel from which it derives its mileage records. In other words, 
it works as if the roller were running on the rail or road, while there 
is no danger of its being damaged in passing over points and cross- 
mgs or other obstacles. Continuous records can be kept up for eight 
days on one roll, and they are made by perforations on a stout tape, 
being thus indelible and almost indestructible. 



perforations the needle jumps instantaneously to the top of the tape 
and starts another transit. It follows that the greater the speed the 
less the horizontal distance between the dots and the more vertical the 
transverse line. When the vehicle is going forward the dots slope 
downwards, when it is at rest they cease, and when it goes backwards 
the dots slope upwards, the tape moving on at a uniform rate all the 
time. The parallel transverse arcs on this tape represent half-minutes 
of time, the hours and fiv^^-minutes' intervals being printed on the 
lower margin. Taking the number of intervals between the dots in 
every half-minute, and multiplying by y\ give the miles per hour. 

It is evident that every speed, every retardation or acceleration, and 
every stoppage is most accurately delineated The value of this 
information to users of vehicles of every description would, in many 
cases, be enormous, and in every case would be interesting. More- 
over, in cases of dispute, in cases of accident, the testimony of this 
record could not be impugned, and would be absolutely reliable. The 
causes of many abnormal events would often bs determined, and those 
of them which are now puzzles to all concerned would be explained lo 
everybody's satisfaction. The time and distance record being simul- 
taneous, any overrunning of signal? or excess of speed on any particular 
part of the journey would leave its indelible mark on the instrument, 
as the record cannot be tampered with or altered without detection. 

Fig. I is a front elevation, and Fig. 2 a plan of the apparatus, the 
lettering being the same on both. A clock movement is contained in a 
dust-proof case, and rotates the pin-wheel A at the rate of one revolu- 
tion an hour. The pins on the wheel A engage the niar-g«ial notches 
on the tape B (these are represented by the little circles all along the 
top edge of the tape) and pass it along over the platform B^ to the 
receiving-reel D A spring-arm E, pivoted near one end, is fitted with 
the perforating needle E^ at the free end ; this needle can be adjusted. 
The arm E*^ at the pivoted end of E. bears a cam E^, of such a shape 
that the rotation of this cam causes the needle E^ at the free end of 
E, to traverse the tape, the normal vertical position of the needle 
being slightly above the tape B. 

Below the spring-arm E is a revolving tappet F, which raises the 
arm at uniform intervals of distance, releasing it suddenly and causing 
it to deliver a perforation on the tape, and to instantly recoil to its 
normal position clear of the tape. The cam E» and the tappet F are 
mechanically connected with each other and with the wheel or axle of 
C 




Fig. 2. 



The machine shown in the illustrations is a " standard " one. as used 
in the record of an eight days' working on a motor car. Of this one 
days work is reproduced and proves how minutely every movement of 
the vehicle is chronicled. All the dots shown on theVecord (which 
has been cut up in lengths for ease of reproduction) are perforations, 
and the text below the lengths fully explains the meaning of the dots, 
which, indeed, almost explain themselves. The tape is graduated to 
half-minutes of time, and is constantly moving under the action of a 
clock. The needle which makes the record moves transversely across 
the tape twice in every mile, and makes eighteen perforations during 
its transit. The distance between each perforation, therefore, repre- 
sents i-36th of a mile, or just under 49 yards. After each eighteen 



the vehicle, so that as it moves the spring-arm makes a transverse line 
of perforations across the tape, each perforation, as already explained, 
representing a given unit of distance, and each complete line of per- 
forations a certain uniform distance. On completing a line the shape 
of the cam causes the spring arm to instantaneously return to the 
other side of the tape before making the next perforation at the 
commencement of a fresh line. The mechanism works, equally well 
in either direction of motion, the only difference being that in reverse 
movement the needle crosses the tape while perforating its lines in 
the opposite direction to that in the forward movement. The record 
reproduced being taken from a motor car. the amount of reverse motion 
was not sufficient to leave any record. 
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Controversy Regarding the Motor Car Record between the Inventor and the Owner Regarding a 
Record which Overstated the Direct Distance between Surbiton and the Owner's Office, 
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" According to ihe record, the car started from Surbiton at i 42J p.m. (a) ; would this be about the time ? " ** Yes, It would be about that time." ** Did it come straight 
up to your office ? " "Yes." "Then there is a stoppage recorded here (b) exactly 12 miles from Surbiton. But If this is where it reached the office, you must have been 
waiting for it at the door, as the stoppage is one of 2 minutes only (b-c) ? " " No, that was not the case. I did not leave office for some time after the arrival of the car wa6 
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announced." " How long did you keep it waiting? " "About half-an hour. I should say." " Then this next stoppage of 38 minutes (i;-k) is obviously when it was waiting at 
your office. Bat in that case it must have arrived there at v, which is a little over 14 miles from Surbiton. Are you sure it came direct ? There are one or two short stoppages 
on the way which might indicate errands ? " "I gave the chauffeur no errands, and there is no reason why he should have come by any indirect route. He may have gone off 
on some errand while waiting for me, which would account for the extra 2 miles (c-i»." " No, that would not account for it. These 2 miles (c-n) were done without stopping. 
If he went on an errand, it must have been performed at the end of the two miles (d) ; and in that case another run of about the same length must have appeared after (d), by 
which he gbt back to the office again. From a mechanical point of view, can you think of any way in which the instrument could over-record the mileage? " (After consulting 
his pocket book) " I have It 1 I find that the Instructions I left were to drive first to my club, and, if I was not there, to come on to the office." " What, the Oriental Club, 
Hanover Square ? " •* Then that agrees exactly with the record. Hanover Square is just about 2 miles from your office, is it not ? " " Yes, I should say so." (A reference to 
the map will show that neither Hanover Square nor the office is on the direct route from Surbiton to the other, but that they are about equidistant. In the diagram, b- which 
Is 12 miles from Surbiton — is clearly where the car reached the club, the following 2 miles (c-n) being the run from the club to the office.) " Did you leave office at about 20 or 
25 minutes past 3(f.)?" "Yes, about that time." "Where did you go then?" "Back to Surbiton." "This does not look like a run to Surbiton. At a little less than a 
mile from the office (e-k) there Is a stoppage of 11 minutes recorded (f-g). Do you remember anything about this? " " Ah, yes. I went first to the Stores," " What, the 
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p.m. is omitted, 
being blank. 
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Army and Navy Stores, Victoria Street, about i mile from your office?" "Yes." (This again entirely agreed with the record.) "After leaving the Stores, where 
did you go?" "Home to Surbiton, as far as I remember." "But the distance is much too great for that. It is about 17 ml'es (g to l). Besides, there 
is a long stoppage of nearly an hour and a half (h-j)* about 3J miles (o-hi from the Stores?" "Oh! Yes. Now I come to think of It, I took a friend to Ladbrooke 
Grove." Ladbrooke Grove is about this distance (g-h) from the Army and Navy Stores. It is not on the route to Surbiton, but lies roughly on a circle passing through 
Hanover Square and your office with Surbiton a-* centre; so it would be about equidistant with these places, though somewhat nearer to Surbiton if anything. (For 
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the third time the record proved right ) " What was the next place you went to?" " 1 am quite certain I went home this time." "This leaves X3J miles. There Is still 
an extra i) miles, at least, to be accounted for (j to i.), as Ladbrooke Grove is if anything rather nearer to Surbiton than to your office. Can you account for It. as 
the record has so far proved itself very correct? " " No. I cannot think of anything to account for it." (On noticing the very conspicuous irregularity in the diagram at k) 
•'Do you remember any bad block of traffic to account for the car crawling for a considerable di^t.nce about 6 miles from Laobrooke Grove?" "Yes; at Putney. It 
was not traffic. We found the road up, and in a dreadful mess. We had to go ever so far round to get out of it." "Then that would account for the extra mileage. 
About how far had you to go round ? Would It be as much as a mile and a half? " " Yea; fully. We had to go right round by Putney Bridge." 

Thus the record proved to be correct throughout, and served to bring to light incidents of which the Inventor knew nothing and which the owner had quite forgotten. 
This Is a specially Interesting instance of how it might afford valuable evidence. 



Digitized by 



Google 



44 



THE TRAMWAY AND RAILWAY WORLD. 



[January 2, 1908. 



MOTOR TRAFFIC. 



The reel D is made up of a wooden core and two separable discs of 
wood or metal, which form deep flanges. This composite reel fits on the 
spindle of an independent piece of clock mechanism, and can be rigidly 
clamped on to the spindle by a milled nut. By removing the outer 
disc access is gained to the wooden core on which the tape is coiled. 
When the disc is replaced, and the clockwork is released by a catch, a 
light rotary pressure is exerted on the reel, tending to coil the tape 
neatly as it passes off the tape-plate, after receiving its record. This 
clockwork will coil an eight-day tape without attention, and exerts an 
even tension on the tape in spite of the increasing diameter of the coil. 
The time-keeping properties of the clock are thus preserved, as it is 
entirely relieved of the work of driving the tape. 

The only part of the reel which has to be removed when a fresh tape 
has to be started is the wooden core with the record wound round it. 
A fresh core between the same two discs as before forms an 
empty reel for further records. The core, with the record on 
it, can be filed, and, when wanted, can be fixed on a simple 
appliance which enables the record to be examined con- 
veniently. 

The pin-wheel system of feeding the tape renders the time- 
accuracy of the machine quite independent of the expansion 
and contraction of the strip ; this does not move at the rate 
of so many inches an hour, but of so many pin-holes or time- 
arcs per hour, irrespective of the condition of the tape. 

No ink or pencil style can smudge the record. The needle 
can easily be renewed, but seldom requires to be changed. 
The instantaneous action of the needle precludes any danger 
of tearing the tape, and, finally, an immense amount of detail 
can be condensed into a compact diagram. By breaking this 
up into short sections, and placing them transversely, the 
width of the tape is utilised, and space is economised without 
crowding, in very much the same way as when soldiers are 
drawn up in columns of companies instead of in line. 

It is evident that the apparatus may be adapted to any 
scale of time or distance recording. It can be locked up so 
as to be inaccessible to anyone not possessing the key, and at 
the same time it can be placed in sight of the driver, who 
will then be able to see at any moment the speed at which he is 
going, and the time he has been on the road. Any given velocity 
could be printed in sloping lines on the tape, and the driver could see 
at a glance if he was exceeding such fixed speed. 

The machine used on the auto-car record reproduced was one 
designed for a locomotive engine running up to 80 miles per hour. A 
much lighter and simpler machine is being made for use on road 
vehicles, which will be very much cheaper, as it will not be necessary 
to register backward motion. 

Should this machine come into general use it would not be necessary 
to have any speed restrictions whatever, and drivers would take every 
care not to drive to the common danger. The distance and time being 
both indelibly recorded would show whether he was goiug moderately 
fast at any time or place -that is, during fog and through congested 
traffic. 

The standard recorder we have described is suitable for ordinary 
railway running up to a speed of 80 m.p.h. Should more minute detail 
be required the gearing can be varied according to such requirements, 
consistently with the maximum speed of the vehicle. The 
gear-wheel C can be so disposed, for instance, as to give 
only three or four lines of perforations per mile. By 
loosening the nut at the end of the spindle the pin-wheel 
A can be rotated so as to set the tape to the actual time 
of day, and the machine then becomes a recording clock. 
The apparatus has been working on motor cars for some 
time past, and has given every satisfaction. 



THE MANAGEMENT, ORGANISATION, AND 

WORKING COST OF k PUBLIC-8ERYIGE 

GARAGE.* 



By W. E. Hardy, A.M.I.E.E. 



the Council of 
a paper under 



the 
the 



When invited by the Secretary, on behalf of 
Society of Road Traction Engineers, to read 
above title, I felt very diffident about accepting the invitation, for the 
reason that I have only had a limited experience with a comparatively 
small number of mechanically-propelled vehicles, having been more 
directly concerned with those that are driven by electric power. The 




Argyll Cabs for London.— At the annual meeting of Argyll 
Motors, Limited, in Glasgow, the chairman stated that the company 
had received an order for motor cabs for London to the value of 
;^2o.ooo. If the sample cabs came up to expectation the order would be 
increased to ;f 80,000. 



" Stirling " Motors Abroad. — As evidence that Mr. John Stirling, 
managing director of the Scott-Stirling Motor Company, Limited, of 
Twickenham and London, is fully alive to the importance of the 
export trade, it is interesting to learn that *' Stirling " productions are 
already in use in the following countries : The Argentine Republic, 
British Guiana, India. South Africa, Australia. New 2^1and. Canada, 
Norway, Holland, Spain, Italy, and Egypt. The Scott-Stirling Motor 
Company are. we understand, arranging for further developments in 
their foreign business in wagons using either petrol or paraffin fuel. 



Secretary of the Society, however, said that the Council felt that the 
immediate developments of public services for motors would tend, 
outside London, to a small rather than a large number of vehicles per 
undertaking, and that view, therefore, must be my excuse for bringing 
this paper before the Society. 

At the outset, I may say that my remarks more particularly apply 
to the petrol-driven vehicle, rather than to those driven electrically or 
by steam, as by far the greater number of 'buses, lorries, vans, etc., use 
petrol as the fuel. 

In order the more easily to discuss " The Management Organisation 
and Working Cost of a Public-service Garage,'* I shall take a concrete 
case of a system having 20 vehicles, and first proceed to investigate the 
arrangements that are made for garaging, repairing, petrolling, etc. 




Fig. 2. 

Gbnkral Arrangements. 
The capital cost of a commercial motor vehicle undertaking can 
almost be regarded as a small matter compared with the ultimate cost 
of operating, and this fact is more fully emphasised when the relative 
advantages of electric cars and motor omnibuses are being considered. 
While the electric car. with its power-house, cables and permanent 
way. may, in the first instance, cost four or five times as much as a 
motor 'bus installation, yet the operating costs are so decidedly in favour 
of an electric car, that in populated districts the electric car can, 
generally speaking, more than hold its own. A garage should be laid 
down, therefore, with the ultimate end of efficient and economical 

• Paper read before the Society of Road Traction Engineers, December 10, 1907. 
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working, rather than the immediate saving of a few pounds in initial 
expenditure. 

There are, no doubt, many other possible arrangements that could 
be made for a garage, but I think the plan I have shown in Fig. i will 
be found to be as convenient as any. In this case, the vehicles are 
placed ten abreast in rows of two, with sufficient yard space to enable 
them easily to turn in and out of the shed. The effect of this arrange- 
ment is to reduce the moving of the vehicles to a minimum, as. at the 
most, only one vehicle has to be moved to get any other out of the shed. 
This is an important feature, in view of the fact that for many reasons 



Form 1. 



Tool Sheet. 



.190. 



I hereby agree that I have taken over or returned with the bus ' 
in accordance with the position of my signature, all the following 
tools in good order : 

Tools. I 



i-. A', i" 



Axle spanner. 
Tank spanners. 
Spanners, J", ^ 

§-. I-. S-. I- 

Box spanner for sparking- 
plugs. 
Cycle spanner. 
Hammer. 
File and handle. 
Pair flat pliers. 
Pair gas pliers. 

Spares. 
Spare sparking-plugs com- i Governor spring, 
plete with joints and holders. i Inlet or exhaust 
Sparking-plug springs. spring. 



I Flat chisel. 
I Screwdriver. 
I Pin drift. 

1 Piece copper binding wire. 

2 Oilcans (feeders), 
i gal. Oilcan. 
I Fire extinguisher. 

3 Cartridge generators. 
I Water can. 
I Tripod spanner. 
I Tin grease. 



valve 



Bus 

No. 


No. I 


No. 2 


No. 3 


N0T4 
and so on 



Signature of Driverl Signature of Driver! 
taking bus out. i returning bus. i 



Remarks. 



it is not possible to arrange the vehicles in the shed at night in the 
order that they should go out on the following day, and much time 
and expense may thereby be saved. 

The workshop is shown situated next to the office, and near the 
entrance to the garage, and is equipped with a suitable outfit of tools 
to enable the repairs to be carried out cheaply and expeditiously. In 
the diagram which I have prepared, two lathes are shown, one small 
drilling machine, a shaping machine, a grinder, blacksmith's forge, 
and a wheel press for re-tynng. Pits are provided in the shed, under 
the four vehicles next to the workshop, for facilities in repairing 
and overhauling, and also under the third and fourth row for the pur- 
pose of re-blocking the brakes, etc., of the service vehicles, in case all 
the other pits are occupied by vehicles under repair. At the end of 
the shed is left a space that can be enclosed for the purpose of paint- 
ing and revamishing the bodies. 

The offices are situated next the road, and adjoining the workshop. 
The gate office is occupied by the time-keeper and store-keeper, as, 
being only a small system, the time-keeping and store-keeping can be 
attended to by one man. The oil stores are kept separate from the 
general stores, and workmen coming for dififerent articles are served at 
the counter. The gate office has glass windows, so that the timekeeper 
can see people coming in any direction. Next to the general stores is 
the enquiry and general office, with doors communicating with the 
stores and the engineer and manager's office. Centralisation of the 
offices, stores and workshop, means a considerable saving in time by 
affording facilities for direct and personal communication. Thus, the 
engineer can at once enter the works or general office, whilst the clerks 
have immediate entrance to the stores, time office and shop. The 
foreman's office is between the workshop and the manager's office. 

Near the gate to the shed, on the left-hand side going in, are the 
petrol and filling tanks, placed clear away from the main building. 
The carbide store is just beyond the petrol store, and here all generators 
should be re-charged. 

The procedure for the vehicles going in and out of garage is as 



follows : The night foreman should book up the vehicles, for the 
different routes or journeys for which they may be required, on a black- 
board which is provided for that purpose, at the timekeeper's office. 
He should then see that all is ready on each vehicle for the driver to 
take over at reporting time ; if one vehicle that is behind another has 
to go out first, then the front one should be run into the yard, so that 
there is a clear way out for the driver when he reports to t^ke his 'bus. 
The driver should report some 20 minutes or so before the vehicle is 
scheduled out, and the conductor some five or ten minutes before. In 
the case of the conductor, the reporting time is allowed for receiving 
tickets, punch, running times, and getting destination boards for the 
particular route on which his 'bus is scheduled. 

After the driver has booked on, he refers to the 'bus output board, 
and then goes to the 'bus indicated, tries the brakes, sees that the oil 
tanks are full, oils the engine, and generally satisfies himself that the 
vehicle is in good condition for the road. He also goes through the 
tools and small spare parts which are carried on the 'bus, and satisfies 
himself they are correct with the list as shown on a form which he 
has to sign before leaving the garage, and which makes him (or the 
driver who brings the 'bus home) responsible for their safe return. 
As tools, when handled by a number of men, are most evasive articles, 
and as it is absolutely necessary that a driver should be supplied with 
all necessary tools for remedying a small defect on the road, or to do 
any adjustments that may have to be made, a system of some sort 
should be enforced so that a driver does not have to delay his 'bus for 
want of a spanner to adjust the brakes, or the right implements for 
getting at the carburetter jet or changing a sparking plug. This is of 
great importance. Form i shows such a tool sheet, and on these the 
driver signs for the tools and spares that are carried on the 'bus, and 
also signs for them on bringing in the 'bus after the day's work. In 
the event of any tools being missing, the driver or drivers, as the case 
may be. are required to account for their absence. 

The driver then starts his engine, and takes his 'bus out of garage at 
the scheduled time. On returning at night, the driver hands over his 
'bus to one of the shed men, at the gate, after having put out his lights 
and, before booking off, signs the log sheet for the vehicle or vehicles 
that he has been driving during the day. The shed man then ' ' petrols ' ' 
the 'bus, examines the tools, and backs the vehicle into the shed, so 
that it is io its right position for running out of the shed on the follow- 
ing morning. Of course, if the brakes have to be re-blocked, it will 
probably be convenient to run it over a pit. It is not a bad plan 
for the man who examines the tools to seal up the tool locker on the 
'bus with a lead seal, as it prevents the shed men from getting at these 
tools, and using them instead of their own. 

Petrol Storage. 

Probably the best method of storing this volatile spirit is in a large 

tank, buried in the ground ; this should have an escape and a suitable 

indicator, the latter calibrated to read off the amount of petrol in the 

tank, according to the level. The petrol is then delivered, preferably 
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by road tank wagon, which can be checked on a weighbridge for weight 
full and empty against the advice note of the supplier. By this means, 
all handling of barrels is avoided, as the petrol can be emptied direct 
into the storage tank. This method not only saves considerably in 
labour, but it also very much simplifies the records. As the petrol bill 
on motor vehicles is one of the principal items of the running cost, 
every means should be adopted for studying and obtaining economy in 
consumption. One essential feature is to know the amount of petrol 
consumed by each individual vehicle, and means should be provided to 
this end. 
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Fig. 2 is a diagram showing the petrol storage tank, with a pipe 
connecting, through a small semi-rotary pump, to a smaller tank, 
provided with a gauge glass, which is carefully calibrated in gallons. 
This small tank, which will hold about 40 to 50 gallons, is placed at 
such a height that the petrol will flow into the tanks of the vehicles by 
gravitation. The shed man who does the '* petrolling " at night can 
read off, direct from the gauge glass, the "gallonage" that is taken 
by each vehicle. The tally is left with the night foreman, who enters 
same up on a quantity sheet (Form 2) together with the various lubri- 
cating oils and greases and sundry stores that are used for the daily 
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Form 3. 



working. The petrol consumption can, therefore, be very carefully 
watched, and defects entailing high consumption remedied without 
delay. In many cases, the individual driver can be checked, but, in the 
case of 'bus services, it usually happens that more than one driver is on 
the same 'bus during the same day. 

Petrol consumption is a matter of such vital interest, that I hope the 
discussion will bring forth information with regard to economy in this 
direction. Various and many carburetters, auxiliary air- valves, etc., 



Lubrication. 

One of the prominent representatives of the oil trade said to me, 
not long ago, that he regarded a contract for lubricating oil for one 
motor *bus as almost as good as a contract for a power-station ! 
Certainly, it must be a fact that a majority of oil used in motor engines 
is absolutely wasted. Of course, some engines are far more wasteful 
than others, but careful supervision, coupled with the longer experience 
of drivers, should have, and in fact already has had, the effect of 
greatly reducing the amount used. The present tendency of engineers 
is to use a cheaper oil, and in many instances they have found it to 
answer equally well : but, for any great economy, the driver is the man 
that must be looked after. In the case of those engines where the 
crank-chamber doors can easily be removed, the drivers should 
examine the level of the oil in the crank chambers several times during 
each day. while they are waiting at the various termini, in order to 
make sure they have the requisite amount of oil. though, here again, 
unless the cover is a very good fit, or else there is a good sound joint, 
these covers in themselves are a source of leakage. Apart from the 
monetary consideration, over-lubrication is both detrimental to the 
running of the engine, by oil getting on to the plugs, and causes smoke 
to proceed from the exhaust, while the excess oil drips all over the road. 
Naturally, this cannot be avoided altogether, but it has been, and 
I believe can still further be, reduced by paying the strictest attention 
to economy consistent with the proper lubrication of the working parts. 

On some of the latest chassis models, automatic lubrication has been 
introduced, and it would be interesting tb know, from those engineers 
who have had experience with these models, whether a more satisfactory 
result is obtained. 

The amounts of oil, grease, etc., used on each vehicle per day are 
entered up on Form 2, together with the petrol. 

Percentage of 'Buses on Road. 
Having considered the general arrangement of the garage, we will 
consider the staff necessary satisfactorily to keep the vehicles in running 
order. One of the most important questions that has to be first 
decided is, what average proportion of the vehicles it is advisable to 
keep out on the road in every-day service. It it very nice to be able to 
say one has 90 per cent, of the vehicles on the road ; but is this the right 
policy ? It is, no doubt, quite possible to keep a very high percentage 
on the road when the vehicles are new, but a day of reckoning will 
surely come, when this encouraging state of afifairs will have to be paid 
for dearly in spare parts. In the example under consideration, namely 
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have been tried, but nothing seems to have made that marked improve- 
ment for which many of us are waiting and anxiously looking. The 
Gillett-Lehmann controller, on some makes of machines, has certainly 
been helpful, but there still appears to be scope for ingenuity in the 
improvement of carburetters. The alarming report of the Motor Union 
Fuels Committee, with regard to a petrol famine, may give an impetus 
to manufacturers and inventors to produce a carburetter, not only for 
using less petrol but for adopting other fuels, which will have the 
effect of reducing the pence per 'bus-mile, and lessening the anxiety of 
the management concerning the dividend. 



20 'buses, I am of opinion, if an average of 13 'buses are run per 
day. seven days a week, at an average of 90 miles per day. that this 
will be found, in the long run. to be the greatest number that can be 
kept on the road consistent with efficiency, where a regular service has 
to be run daily. This number would, however, allow two or three 
'buses to be kept in readiness for changing over and for special service 
while the remaining five would be going through the hands of the day 
repair staff 

I am aware that 13 is rather a small percentage to keep on the road, 
but I feel sure it would have the effect of providing the maximum 
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number of 'buses for service on holidays, and those days when the 
revenue per car mile is worth looking after, as in nearly all districts 
there are certain days and seasons of the year that have an important 
effect on the receipts of an undertaking whose business it is to run 
motor vehicles. With motor vans, it is probable that the average 
percentage can be increased, but. even in this case, I think it is a 
mistake to try and attain a very high percentage. Motor vehicles must, 
and will, have great attention paid to them at the hands of thoroughly 
efficient men. and. unless this is done, expensive breakages will occur, 
which otherwise might have been prevented. 



Foi^n s 



Pm«l a. 



On Form 3 is a table of staff which appears to me would be necessary, 
but it does not include the secretarial department. Directly under the 
manager and engineer, on the engineering side, is the general foreman, 
who has control of all the shop and shed work, and to whom the night 
foreman is directly responsible. 

Day Duties. 

The day men are chiefly engaged on repairing, overhauling, and 
making examinations of the working parts. The drivers' log-sheet 
reports, which are made when the vehicles come into the garage at 
night, are carefully gone through by the night foreman, and any 
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repair necessitating more than slight attention is left for the day men 
to deal with. The chief men under the general foreman in the day 
time are the fitters, and to these are entrusted the most important 
work on the chassis, and none of this work should be done by the 
other men unless it is carefully supervised either by the foreman or 
one of his leading hands. One turner, assisted by an improver, 
should be sufficient for all lathe and machine work, as the drilling 
machines would be utilised by many of the other men. The black- 
smith, though mostly engaged at his forge, would also be available 
for undertaking, with assistance, the re-tyring. The tinker repairs 
radiators, lamps, floats, filters, pipes and tanks, and should have a 
convenient part of the shop apportioned to him for this work. The 
two drivers, who are attached to the day staff, can be utilised for 
changing over a 'bus when necessary, and for taking up a duty in 
case of a service driver being ill. They are also available for assisting 
in repair work, and, as far as possible, should be put on to rectify 
defects which might have occurred with them on the road. With this 
system of changing all the drivers round on these duties, it is obvious 
every driver will, in time, reach a high standard of efficiency, which 
will surely have its effect on the reliable running of the vehicles. As 
one of the drivers should always be on duty when the 'buses are on 
the road, they could also be used for " petrolling '* the vehicles as they 
come in at night. They would be assisted in this by one of the 
handymen. The carpenter, in addition to his being able to deal with 
the coach work, could also assist in much of the other repairs. The 
duty of the day cleaner would include the thorough washing-out of 
each 'bus, once every fortnight or three weeks. 

It is hardly within the scope of this paper to deal with the amount 
of wear which does and may occur to the different parts, but the 
question of how many miles a vehicle should run before it is brought 
in to be thoroughly overhauled and examined, regardless of whether it 
appears to be necessary or not is one which the manager and engineer 
has to decide. I expect a good many engineers have found out what 
damage may arise from the floating about of a loose bolt in one of the 
gear boxes ; also, what an extraordinarily easy thing it is to get a loose 
bolt. I should place the necessary period for this examination some- 
where between 2,000 and 3,000 miles. Both the change-speed gear and 
the differential should be opened out for inspection, and special atten- 
tion paid to all bearings, gears and bolts, and replacements made 
where necessary. The engine is probably the easiest portion of the 
chassis in which to detect any defect when in every -day use, but even in 
this case it is necessary to go thoroughly over the valves, circulating 
pumps, governors, bearings, and the big-end bearing-bolts in particu- 
lar. Steering gear is also an important point. Valves on engine 
should be ground in, probably, about once a fortnight. 

Night Duties. 

An efficient night foreman and a good staff of men are very essential 
for reliability in running. In the night, the service vehicles have to 
be gone over and made ready for the next day's work, and, therefore, 
the various duties of the different men should be carefully assigned, 
and it is the greater part of the work of the night foreman to see that 
these duties are carried out. The night foreman, when coming on 
duty, must first carefully go through the log-sheet reports of the 
drivers, and, in accordance with these reports, see that various items 
are attended to by those men who have to discharge that particular 
work. 

Ignition Attendants. — Referring to the table (Form 3), there are two 
men who are called sparking-plug or ignition attendants, and these men 
are responsible for the magnetos and igniters. The igniters should be 
examined every night, and thoroughly overhauled, cleaned, and re-timed 
every three or four nights. The magneto must be examined and 
cleaned every night, with special reference to the rubbing contact. The 
switches also have to be cleaned, in order to ensure a good contact. In 
addition to this, the igniters that are carried as spares must be 
examined for their fitness, and, when a driver has reported that he has 
changed one of the igniters on the road, this igniter has to be made 
good, and care should be taken to see that no faulty igniter is sent out 
the next day. 

Brakesmen. — All the brake blocks on hand, foot, and wheel brakes 
have to be taken up and adjusted every night, and the various brake 
pins and levers oiled and greased. Each brakesman is given a certain 
number of vehicles to do, but, in the case of re-blocking, the two 
brakesmen would have to assist each other. In addition to this work, 
the brakesmen also have to examine chains (if vehicles are chain- 
driven), and boil and grease same when necessary. They also have to 
grease axles, differentials, and change-speed gears. 

Lamp Attendant. — In the case of acetylene lighting on the Lewis 
system, two generators have to be re-charged every night, and paraffin 
lamps cleaned, trimmed, and re-filled. 



Cleaners. — Each body cleaner should wash and clean about four 
'buses per night. The engine cleaner should clean from six to seven 
engines, and fill all the radiators. 

Oiling. - All oil cups and tanks should be filled by the handy man, 
who, when this has been accomplished, should assist the night foreman 
in any special small repair work that has to be done. 

IvOG Sheet. 

Every man, both on the day and night staff, must sign the log sheet 
for the work he has done during day or night. For this purpose a 
daily vehicle log sheet is provided (Form 4).* 

Under the heading •' Report of Driver," the report of the driver is 
entered and signed, and, if two drivers are on the same vehicle during 
the day, each must sign the report. In the next column, all repairs 
are set forth and signed by the man executing those repairs. Every 
entry in the drivers' column should have a corresponding entry in the 
other column, stating what has been done with reference to any driver's 
report. In the column "Work done" are printed the various duties 
(which, of course, may differ somewhat according to the make of 'bus) 
of the night staff, and every man has to sign his name against his own 
particular work. By making the men sign in this way, a certain check 
is put upon their work and, moreover, the responsibility, in the case of 
any trouble, is definitely fixed, and the offender can easily be brought 
to book. The log sheets are signed by the general foreman in the 
moroing. and laid before the manager and engineer, who can see the 
exact history of any vehicle per day. By filing the log sheets away in 
a suitable cover, the history of each vehicle is kept in a complete form, 
and one capable of easy reference. On the log sheet, space is also 
provided for recording tyres, but this is more fully dealt with under 
tyre records. 

Drivers. 

That the provision of thoroughly-trained and competent drivers is 
an essential factor for successful operating is a statement which it is 
almost too obvious to make. The greatest care should be exercised in 
their selection. At the present time, good, reliable, and experienced 
drivers are not numerous enough to be picked up at a moment's notice ; 
in most cases, therefore, it is necessary to engage inexperienced men, 
and to train them. In the first instance, each man should be medically 
examined for physical fitness. If sound and possessed of good average 
intelligence, he can begin by making himself generally acquainted with 
the mechanism by travelling with an experienced driver, and reading 
up a simple text book, so that he gets some sort of insight into the 
general working. After a time, he would be allowed to take hold of 
the handle^, and gradually to get into the way of driving, until he has 
become fairly proficient, and can be passed by the road inspector as 
capable of driving the vehicle. This part of his training will probably 
take at least a month, and he will, by that time, have appreciated what 
are the most important parts with which he has to make himself 
thoroughly acquainted. When, therefore, he goes into the garage, he 
will be able to make the most of his time, and will then more fully 
appreciate the importance of the various work he is set to do as part of 
his course of training. Very careful attention should be paid in 
teaching him the following important points : 

1. Method of taking up brakes (foot, hand, and wheel). 

2. Adjustment of clutch and clutch stop. 

3. The changing and re-timing of an igniter. 

4. The cleaning of contacts on magneto. 

5. How to take carburetter to pieces and clean jet. 

6. The detail in connection with pressure system (if petrol is pressure- 
fed). 

7. The acetylene lighting. 

8. The system of lubrication. 

After about three weeks to a month, he would probably be pro- 
nounced by the shed foreman as having satisfactorily passed the 
practical training, but, before he is passed out as a competent driver, 
he should be made to go through a written examination, in which the 
questions are framed on the work he has done. The written answers 
are filed with his papers, and form a record which might at some 
future time come in very useful. We will presume that he has now 
satisfied his superiors, and that they have sufficient confidence to 
allow him to start driving. Any such new driver should be first of 
all placed on the easiest routes, and then gradually worked on to 
those which require the more skilful men. By periodically getting him 
back in the shed, as before described, by the end of the year he is a 
competent driver, and at the end of two years a really experienced 
man, who could be trusted to take a vehicle anywhere and almost any 
distance. 

' * Notc.~The items under "Work Done" on the Log Sheet more especially refer 
to a Milnes- Daimler vehicle. 
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Inspectors. 
The business of the road inspectors, besides checking tickets and 
making reports relating to traffic, should be to see that the drivers are 
carrying out their duties in a proper manner. For this reason, the 
inspectors should be trained drivers, and thoroughly acquainted with 
the work the driver has to do. They will then be in a position for 
reporting cases of reckless driving, the reason for a driver's not keeping 
time, and the nature of breakdowns, and they would also be a great 
help in remedying small faults that may occur on the road. 

Clerical Staff. 

Without going into details, I will briefly indicate the various duties 
as follows : chief clerk, attends to all ordering and accounts ; senior 
clerk, tyre mileage and traffic records ; correspondence clerk, all 
correspondence, filing, etc. ; junior clerks, tickets and general assistance. 

The time-keeper and store-keeper, whose offices could be combined, 
attends to the men's time and delivers out all stores. There is always 
one of these men on duty, both day and night. No stores should be 
given out unless a proper order is received, duly signed by some 
authorised person. 

Spare Parts. 

It 's very essential to keep a good stock of spare parts of all descrip- 
tions, and most careful attention should be paid to the obtaining of 



Tyres. 

Records of tyre mileage require to he kept with the greatest 
accuracy, particularly, when tyres are purchased from the makers on 
a mileage basis. For this purpose, a space is provided on the daily 
log sheet (form 4), for noting the numbers of the tyres on each vehicle, 
and also for recording any changes that may have been made during 
the period covered by the log sheet. These records should be checked 
every day against "Tyres issued from stores," for. when a tyre is 
issued, it is put either on a wheel that is on a 'bus, or on a sp.iie 
wheel. This check, therefore, prevents the possibility of a change 
without notification. 

The daily mileage is ascertained from the 'bus-mileage sheets, 
entered by the conductors, who have to record the number of journeys 
run on each route, on a sheet corresponding with the number cl the 
'bus. The mileage clerk having been supplied with the tyre numbers, 
and the mileage run by each 'bus every day, can therefrom make up 
the mileage of tyres for each week in a special ledger, and the tyte 
makers can be furnished with a weekly statement of the mileages and 
failures of the individual tyres. 

One of the most necessary pomts, which should be verified at the 
outset, is the mileage of each route, and probably the most satisfactory 
method of ascertaining this is to measure the route with a pedometer. 
This should be done in the presence of a representative of the lyre 
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parts of absolutely the correct size, and made out of the most suitable 
material at the least possible price. Now, speaking generally, I believe 
that makers, as a whole, have scarcely yet realised that, by supplying 
spares at a reasonable cost, they would not only keep this portion of 
the trade in their own hands, but would greatly assist small owners to 
keep down their working costs, and so encourage the use of the machines 
they make, thereby increasing their output in new vehicles. I think I 
am right in saying that the great majority of spare parts purchased 
to-day by the London companies are obtained from firms who are not 
motor manufacturers, but, while a large company can obtain consider- 
able advantages from these firms, owing to the extensive orders it can 
place for spares of one kind, a small company generally has to go to 
the makers of the vehicles. This evil, if I may call it so, and from a 
user's point of view it is a great evil, will no doubt right itself again in 
time ; in fact, now that there is a lull in the output of motor omnibuses, 
manufacturers have already considerably reduced their prices ; but 
there is still room for improvement, and, therefore, a reduction in the 
cost of running can be confidently looked forward to in this direction. 



makers, so that any question as to the route mileage which might arise 
later when the mileage of the tyres does not come up to the makers' 
expectations, is once and for all settled. 

Cost Cards. 

One of the chief duties of the clerical staff should be the getting out, 
every week, of details of the receipts and cost of running, and the 
various books and records should be so framed as to enable this to be 
done with as little trouble as possible. Form 5 shows an arrangement 
of a weekly cost card, which can be folded in the middle, and con- 
veniently carried about in the pocket. 

On the front page of the card are tabulated the details of the receipts, 
the upper portion showing the total receipts for each separate day, 
whilst the lower portion shows the total amount taken on each route 
for the whole week, with the receipts per car-mile worked out in a 
separate column. As the weather, in most districts, has a bearing on 
the receipts, it is interesting, for future reference and comparison, that 
this should be recorded, and a column against the daily receipts is 
provided for this purpose. 

14a 
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On page 2, on the inside of the card, are the various items of expen- 
diture, arranged under suitable headings, with the cost per car-mile 
against each heading in a special column. At the bottom of this cost 
column is shown the net revenue and also the totals of receipts, costs, 
and net revenue for the number of weeks to date in the financial year 
of the undertaking. 

On the third page, or the opposite side of card to the costs, are the 
different statistics which are useful for indicating the exact perform- 
ance, if I may so put it. of the vehicles, and these are very helpful in 
the study of obtaining the best results, both from the point of view of 
increasing the traffic, and keeping down the working costs. 

Both on the front and inside of the card, duplicate columns are 
shown for recording the results of the corresponding week of the 
previous year. This is done entirely for comparative purposes, but 
shows clearly the progressive or retrogressive results of the undertaking, 
and brings into prominence improvements or backward tendencies. 

On the 4th page, or back, of the card may be tabulated the amount 
of petrol consumed by each 'bus, the mileage run. and the mileage per 
gallon. 

The cost card, when completed each week, is intended for distribution 
among the higher officials, so that, week by week, the exact position of 
affairs is clearly set forth, and any beneficial alterations, which other- 
wise might be delayed for want of direct and early information, may 
at once be brought into operation. To my mind, the value of a weekly 
card of this description can scarcely be over-estimated, and this must 
be especially so in the case of a large undertaking. There is nothing 
more likely to assist in efficient administration and economical working 
than facts brought forward in hard cash, and, whilst it may add a small 
amount of labour on the clerical side, this extra cost will be many 
times repaid. 

Cost of Working. 

Having now got a blank cost card to suit the small system under 
consideration, it seems somewhat incomplete until it is filled in. I 
shall endeavour, therefore, to arrive at the working costs, and in doing 
so, I shall presume that the motor 'buses are of the latest type, and built 
from the experience obtained on the earlier models 

The various items of cost are considered in detail, and full particulars 
given as to how the figures are reached. Such items as the price of 
petrol and labour vary appreciably in different districts, as, for instance, 
while petrol can be purchased at a cheaper rate in London than many 
other places, the wages that have to be paid there are higher. So, also, 
do the conditions under which the 'buses have to operate differ ; it may 
be in a flat, or it may be in a hilly district ; it may be through congested 
traffic, or on open country roads. In working out the costs, I have 
endeavoured to strike a medium for an English district, and I believe 
the figures given would only vary very slightly for the different localities. 

It will be remembered that an average of 13 vehicles are in daily 
service, and each vehicle runs on an average of 90 miles per day. The 
mileage for a week, therefore, works out at 8.190 miles. 
Petrol. £ s. d. 

Taking the price of petrol at 8d. per gallon for -760 spirit, 
and that a vehicle runs 5*75 miles on a gallon . . . . 47 10 o 
Carbide. Grease and Oil. 

Acetylene lighting, on the Lewis system: 
13 'buses would use 130 lb. of carbide per 
week at 2d. per lb /i i 8 

Cartridge papers. 200 per week, at 3s. per 

100 .. .. .. .. .. .. 060 

Lubricating oil. taking i gallon at is. 6d. to 
every 150 miles run .. .. .. .. 426 

Grease. 72 miles per lb., at 34<i. per lb. . . i 13 3 

7 3 5 

TVRBS. 

Mileage contract, at 2d. per mile 68 5 o 

Drivers and Conductors. 
To arrive at this cost, it is necessary to 
approximate the average speed : I put this 
down at 7*5 miles per hour, which includes 
waiting and reporting time. Paying drivers 
at 7^. per hour, and conductors at 5^. 
per hour, the amount comes to . . . . ^59 15 o 
Allowance for uniforms . . . . . . i 15 o 

61 10 o 

Ticket Check. 

Salaries, 2 inspectors at /'2 ^"400 

Uniform allowance for inspectors . . 026 

Tickets (50,000 at 4jd. per thousand) . . 0189 

Punches (45 at rental of I2S. per annum) .. o 10 o 

5 II 3 



Attendance, 'Buses. 

Under the heading of attendance comes nearly all the 
work of the night staff, and, whilst they may execute some 
work which is in the nature of a repair, so also may the day 
staff do some work which might be allocated to attendance. 
For the purpose of this paper, I have put all the wages of 
the night staff under this heading, and, assuming the men 
work 56 hours per week, this is made up as follows : 

i: s. d. / s. d. 

Night foreman (weekly wage) 250 

2 brakesmen, at 6Jd 30 

2 igniter attendants, at 6d 2 16 o 

I handyman, at 6d 180 

5 cleaners, at 4jd. . . . . . . . . 550 

1 lamp attendant, at 5jd 158 

16 o 4 
Material, including water, rags, waste, 

paraffin, brushes, soap. etc. . . . . 200 

18 o 4 

Attendance, Garage. 

3 time-keepers and store-keepers, 8 hours per 

day, at i\ 7s. 6d. per week jf 4 2 6 

Heating apparatus 076 

4 10 o 

Repairs, Chassis (including engines) : 

Wages of the day staff, with exception of carpenter, are 
included under thif heading, but foreman's salary comes 
under salaries. 56 hours per week : 

2 fitters, at 8Jd /3 19 4 

1 blacksmith, at 8d i 17 4 

2 drivers, at 7jd. . . . . . . . . 3 10 o 

I tinsmith, at 8d. i 17 4 

I turner, at 8d i 17 4 

1 improver, at 4d. 0188 

2 handymen, at 6d .. .. 2 16 o 

2 labourers, at 5 Jd. .. 2114 

I cleaner, at 5d. .. , 134 

20 10 8 
Material, including replacement of spare parts, 
calculated at id. per mile 34 2 6 

54 13 2 

Repairs. Bodies : 

I carpenter, at 8d. per hour ;fi 17 4 

Material, including paint and varnish . . 200 

3 17 4 

Repairs, Buildings and Tools (Estimated) . . . . 300 
Lighting and Power (Allowance) 200 

Sundries. 

Printing and stationery* £i \o o 

Advertising .. .. .. .. .. 100 

Cleaning offices and sundries 100 

Petty cash 100 

5 10 o 

Rents, Rates. Taxes and Insurance : 

Fire and ignition risk on 'buses, los. per cent. 

on /i8,ooo . . . . . . . . . . £go o o 

Insurance or amount set aside for 3rd party 

claims 700 o o 

Inland Revenue licenses, 20 at ;£'3 i8s. 78 o o 

Workmen's compensation ; wages, ;f5,ooo at 

I2S. percent 30 o o 

Fire insurance on buildings and stock, say, 

;f5,ooo, at 2s. 6d. per cent 650 

Rates and taxes, assessed at £200, at 6s. 8d. 

in the £ 66 13 4 

Licenses (petrol, carbide, police licenses for 

'buses, drivers and conductors) .. .. 750 

Telephones, fidelity guarantee, etc., say .. 23 o o 

I -52nd of 1,001 3 4 = 19 5 o 
Salaries and Management : 

Engineer and manager, per annum . . • • £^450 o o 

Clerical staff ., .. .. 500 o o 

General foreman ,, .. .. 182 o o 



i-52nd of 1,132 o = 21 15 4 
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Depreciation : 

The amount to be set aside for depreciation should really 
come in at the end of the year, but, in order to make costs 
complete, it is necessary to put amount in cost card. It will 
be remembered that these 'buses under consideration are 
of the latest models, and that mileage run does not 
average more than 21,000 per annum, and, therefore, if it is 
correct in most cases to reckon depreciation at 25 per cent., 
in this case 15 per cent, should be an ample allowance. 
Even after 7 J years, the vehicles should be worth something, 
so that if their whole value is depreciated in this period, 
15 per cent, should be a very fair figure. 

Assuming, therefore, that each vehicle cost 

/800 without tyres, the amount set aside for £ s. d. 

depreciation, for 20 vehicles, is . . . . 2,400 o o 

Depreciation of buildings, costing ;f3,ooo, 

at 2 per cent 6000 

Tools and office furniture, ;f750 at 5 per cent. 37 10 o 



I s. d. 



I -52nd of 2,497 10 = 48 



Total .. £y]Q 11 5 

By inserting the foregoing figures in the cost card (Form 6), and by 
following them out for the 52 weeks in the year, and filling in receipts 
at a shilling per mile, the profit amounts to ;f 2.024 6s. 4d. From this 
must be deducted, in the case of a municipal undertaking, the amount 
set aside for the sinking fnnd, and, in the case of a company, the 
expenses of the secretary's oflBce and the fees of the directors. There 
should, however, be sufficient left to pay a fair return on the capital 
expenditure, which would be somewhere in the neighbourhood of 
^25,000. 

Now, it will be seen that the total working costs, including 
depreciation, come out at 90 per cent, of the total receipts, and herein 
lies the difficulty, to my mind, of the advance in the more general 
adoption of motor 'buses. To tramway managers and engineers, the 
sum of IS. per mile is a high figure to take in, for lod. is nearer the 



average on most tramways in the country, and, moreover, the electric 
car can accommodate some 55 to 60 people, whilst the motor 'bus only 
32 to 35. 

Reduction in Working Cost. 

The cost of working must, therefore, be reduced, and the items 
which are capable of being worked on to bring about this reduction 
are : petrol ; oil, grease and carbide ; tyres ; repairs and attendance ; 
and insurance. 

Petrol is probably, at the moment, the most likely item capable of 
reduction (unless there is a petrol famine). By careful management, 
coupled with the latest improvements, I think that the figure put down 
on the cost card, can be made to show a marked decrease. Lubricating 
oil, whilst not such a large factor, is still a considerable item of 
expenditure, and, by use of just the most suitable oil, and by careful 
economy, the oil bill should be very considerably lowered. 

Tyres may be described as the "dead weight" of the motor 
omnibus, pulling it down all the time. The tyre makers are the most 
likely to be able to say whether there is any prospect of a reduction in 
the near future. It would be most interesting to know their views on 
the subject. 

Repairs and attendance, according to my figures, when added 
together, come to 2jd. per 'bus mile, which certainly seems a large 
amount, but, as far as the labour portion is concerned, I think road 
vehicles going at a speed of 12 miles an hour and upwards, and carrying 
the prime agency of propulsion, will be some time before they are 
perfected so as to allow any considerable reduction in the number of 
men to keep them in order and repair. On the other hand, the price of 
spare parts is sure to come down, so that a saving may be anticipated 
in this direction. 

Insurance, or the amount set aside for third-party claims, is largely 
a question of tyres. As soon as the skidding propensities of the motor 
vehicle are diminished, the premiums will be reduced. The skill of 
the driver is no doubt being improved by experience, but the fact 
remains that, given a certain state of the road, skidding is likely to 
occur, and, until a long-mileage non-skid tyre comes into universal 
use. the insurance companies' premiums will be high. 
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MOTOR TRAFFIC. 



UNIFORMS. 



Much more attention than formerly is now paid to the equipment of 
the employees of railway, tramway, motor 'bus, and motor cab com- 
panies, with suitable uniforms for the class of work performed by the 
men. In the days of the old horse car there was nothing: in the 
nature of a uniform supplied to the men, but the progress of electric 
traction in this country, and the consequent improvement in the mode 
of travel from point to point has led to considerable emulation 
among the various tramway undertakings, with the result that at the 
present moment the uniforms worn by the men are of a particularly 
neat and suitable character. Moreover, an entirely new industry has 
been formed, and has brought in its train the supply of uniforms and 
liveries to motor 'buses and motor cab companies. 

Some recent enquiries as to the output of the various firms engaged 
in the manufacture and sale of uniforms have revealed the fact that 
the trade has of late greatly increased, and it is surprising to find how 
large a number of undertakings, more particularly in connection 
with tramways, is now supplied by, amongst other well-known firms, 
Messrs. H. Lotery & Co., of 4 to 8, St. Mary Street, London. N.E. 

An inspection of the works of this firm is both interesting and 
instructive. There are two thousand workpeople employed by this 
firm who work under exceptionally good conditions. Inuring a recent 
visit we noticed work being executed for the Great Northern, the 





Great Central, the North Eastern, the London and South Western, 
and a number of smaller railways. The tramway work in hand 
consists of exceptionally large orders for the majority of the tramway 
undertakmgs owned by corporations and companies in the country, 
and the work also includes police forces, motor cab companies, hotels, 
music halls, and in fact every class of uniform and livery used. 

Among orders lately completed by this" firm are the handsome 
liveries now being worn by the drivers of the red taximeter cabs at 
present plying for hire in London, and owned by the General Motor 
Cab Co. The design of these uniforms has received special attention, 
and it will be agreed upon inspection of the illustrations, that the fit 
is excellent in every way. The cloth is a particularly smart colour, 
being a mixture of blue and French grey. This identical cloth has 
been specially manufactured, and is at present in use in the Roumanian 
Army. If any tramway manager is in doubt as to the class of uniform 
likely to suit the district in which he is interested he cannot do better 
than visit one of the large factories, and inspect the great variety of 
cloth and patterns which Messrs. Lotery and Company manufacture. 



The Forthcoming Motor Show. — The Society of Motor Manu- 
facturers and Traders have appointed the following sub-committee to 
superintend arrangements for the second international commercial 
motor vehicle exhibition : Messrs. E. Manville, president of the 
society : Burford, of Mil nes- Daimler ; Bonsor, of Darracq-Serpollet ; 
Brampton, chairman of the accessories section ; Gascoine. of Arm- 
strong-Whitworth : Goodchild, of Lacre ; Johnson, of Rolls-Royce ; 
Miles, chairman of the marine section ; and Straker, of Straker and 
Squire. The exhibition will be held in Olympia, London, from March 
26 to April 4 next. 



'METROPOLITAN TYPE'' DESTINATION INDICATOR. 



This indicator, illustrated below, was especially designed by the 
Consolidated Electric Company for the Metropolitan Steam Omnibus 
Company, of Hammersmith. London. It is arranged to show four 
destinations at once, three intermediate destinations and the terminus, 
thus doing away with the use of loose painted boards, as is necessary 
when the indicator only shows one destination. 




The box is strongly constructed of well-seasoned .American quartered 
oak, all joints dovetailed, glued and screwed. In this design the front 
is fixed, owing to the size and weight of the glass, the screen being 
removed ^ through the rear door. With this exception the general 
method of operation and design of fittings, screen, etc., is similar to 
the standard models shown in this firm's catalogues. 

The screen is operated by means of four fixed handles, thus ensuring 
perfect tension on the rollers. Two light wood mouldings with metal 
clips are arranged to be sprung into position in the interior of box over 



HIGH V- mmm 



PICCADILLY 

CHARING 



the ends of screen, keeping the screens flat and preventing the light from 
showing through the front. The front of the box is finished with an 
ornamental moulding, the whole of the exterior being stained and 
varnished with two coats of best outside varnish. The indicator is 
designed to be illuminated at night by means of four 4-candle power 
electric lamps. 



The Metropolitan Asylums Board have accepted tenders by 
Dennis Brothers, Guildford, for two motor 'buses, each to seat 16 
persons inside, sd £6^0 «ach, and one motor 'bus to seat 10 persons 
inside, at ;f6oo. The prices are exclusive of tyres. 
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THE MONTREAL STREET RAILWAYS. 



Montreal is the largest city in Canada, and is 
claimed to have a population of 400,000. To 
the stranger it is a difficult city to estimate. 
Business is said to be thriving; the city is wealthy, 
but it does not show to the same advantage as 
either Quebec, with its 80,000 inhabitants, or 
Toronto with its 300,000. Montreal's large 
buildings are built of a dark-coloured stone, 
rapidly blackening, like the buildings of Toronto, 



abate the smoke, and the appearance of the city 
is greatly spoiled. 

Like so many towns in America, Montreal 
is very poorly paved. Seen from the summit of 
Mount Royal, that volcanic upheaval which 
shelters a great portion of the length of the city 
from the northerly wind, Montreal is a veritable 
city of beauty, marred only by the smoke from its 
factories. The whole city appears to be a dense 




A Typical Scene In. Winter on Montreal Street Railways. 

(Men are seen clearing away the snow after the passing of a car with snow-plough attached.) 



with the smoke that is literally belched forth 
from every factory chimney, and shrouds the city 
in gloom. The nuisance is not abated by the 
steamers on the river, nor by the locomotives 
on the railways, which, being worked on the 
American system of the short and merry life, 
cannot be fitted with the essential brick arch 
owing to the boilers being washed out hot. As 
in London, there is much talk but little done to 



leafy wood, since so many streets are well sup- 
plied with trees, and there are numerous small 
squares and back yards and gardens in which 
trees grow. The city is stretched out on the 
area of land lying between the St. Lawrence 
River and Mount Royal. It consists of a series 
of long streets roughly parallel with the river, 
and crossed by numerous transverse streets 
which extend towards the mountain. To the 
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badness of the paving may, perhaps, be attributed 
the great use of the tramways. There is also 
a good system of transfers, so that while the 
charge for a short journey is a^^d., this sum will 
also cover a journey of considerable length. 
The city is about four miles in length, and there 
are on an average about seven principal streets, 
which run approximately parallel with the river, 
but since the city narrows to the east these 
long streets finish, and, like a metalliferous vein, 
disappear one by one until at Longue Point they 
have diminished to one. 

The main lines of tramway are those along 
Notre Dame, St. James', Craig, Ste. Catherine's 
and Ontario Streets, east and west, while the 
cross lines are principally those on Windsor 
Street and St. Laurent Avenue, St. Denis, 
Bleury, with many other cross street lines of 
shorter lengths. Strictly speaking, Montreal 
lies not far from N.E. and S.W., but these 



1,400 motors of 25 to 50 h.p., the standard motors 
being of 40 h.p. A considerable number of the 
cars are of great size, with a pair of equal four- 
wheel trucks and a four-motor equipment. These 
cars are very powerful, take the steep hills 
without a pause, and are fitted with large end 
platform at the rear — the cars run always one 
way — for the *' pay as you enter system," which 
works well here, and is appreciated. 

In a 28 days' period the car mileage was 
1,104,432, with car hours 142,772, representing 
an average speed of 77 miles per hour. In the 
same period the passengers numbered 6,368,992, 
and the receipts 2274 cents, per car mile, or but 
little below the proverbial shilling. The net 
payment per passenger thus works out at just 
under 4 cents, which is almost the same as the 
figure for Toronto, and shows that the similar 
system of tickets with cheap fares and special 
tickets gives an all-round rebate of 20 per cent. 



MONTREAL STREET RAILWAY CO'5 

LOCAL AND SimURBAN UNES 




Map of Montreal Tramway System. 



directions are simplified to east and west, and 
these easts and wests are measured from St. 
Laurent Street or the Boulevard, which also is 
assumed to be the dividing line between the 
French and English parts of the city. Lines 
extend right across the island to the Riviere des 
Prairies at two points, Cartierville to the west of 
the mountain, and Sault au Recollet to the east, 
the mountain forming an untouched area of 
nearly 2 miles by ij miles, save that a cable line 
runs from Park Avenue at a very steep grade 
nearly to the summit, and the mountain is 
'* encircled *' by what is known as the Mountain 
Line, from which good views are obtained. 

At the close of the last financial year there 
were 54 miles of double and 14 of single track, 
218 double-truck cars and 321 single-truck cars 
with summer equipment. There are, in all, 



Transfers are freely given and used in about 
the same ratio as at Toronto, namely one to 
each three fares, many people taking a transfer 
as a proof of having paid a fare. As may be 
judged from the lay-out of the city with a 700 ft. 
mountain right at its back, the rise of the cross 
streets is very rapid in places, especially opposite 
to the central parts of the mount. Hence the 
need for the powerful equipment of the large 
cars, which though having a long overhang do 
not pitch. The long overhang, however, throws 
over the end of the car a long way laterally 
when taking curves. 

Power is obtained from several sources. There 
is, first, a steam power-station in the city, and 
electricity generated by water is brought from 
Shawinigan, from Lachine, and from Chambly. 
The Shawinigan Water Power and Electrical 



Digitized by 



Google 



February 6, 1908.^ THE TRAMWAY AND RAILWAY WORLD. 



95 



Transmission Scheme has been mentioned in 
these columns, and is well-known. The La- 
chine power scheme shows what can be done 
with the more modest falls of this country. The 
power-house stands on a long dam near the foot 
of a portion of Lachine rapids, which form the 
limit of ocean navigation of the St. Lawrence 
River. In the course of Lachine rapids the 
river is said to fall about 45 ft., and a consider- 



Gross receipts 

Expenses 

Percentage of earnings . . 
Net earnings 

Net return on capital 

Passengers carried 

Car earnings per passenger 

Transfers . . 

Total passengers (all transfers added) 

Net earnings per passenger 



$3,1 00^486 (;f 638, 000) 
$1,850,719 (^380.806) 
59 69 per cent. 
$1,249,766 (£257.194) 
12-96 per cent. 

76,356.099 
4 cents. (2d.) 
24,5 16^067 
100,872,166 
303 cents. (I'sd.) 



In this table the total passengers are made up by 




Plan of " Pay as You Enter" Car— Montreal Street Railways. 



able part of this fall has been made serviceable 
by throwing out a long dam from the river bank 
at a spot not far from the foot of the rapids. 
From the end of this dam, a wall is extended up 
and down stream, thus forming a canal, the head 
of which takes in water from the river at a con- 
siderable elevation above the tail of the rapids, 
which provides at the site of the dam a tail race 
level as low as the foot of the rapids. On the 
dam stands the power-house, a narrow building 
of great lengfh containing the generators and 



adding transfers to tickets and fares collected. 
Compared with the year 1895, every figure 
except the four small items has approximately 
been trebled. The financial statement shows 
that the capital of the company amounts to 
$9,509,367, or /i, 900,000, made up as follows: 
Capital stock, $7,000,000 ; 5 per cent, bonds, 
March, 1908, $292,000; 4* per cent, bonds, 
August, 1922, $681,333-33; 4J per cent, bonds, 
November, 1922, $1,500,000*00 ; Mortgages, 
$36,034-5 1. 
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Records from Montreal Street Railway Accounts. 



turbines, the intakes of which are through grids 
and sluices on the west faces of the dam, and 
the turbine discharges are at the foot of the dam 
on the east side. 

gJ^While the accompanying diagrams give at a 
glance some interesting and useful comparisons, 
the following statistical table shows clearly the 
position at the close of the financial year, 1906 : 



The percentage on earnings paid to the city 
is a very much smaller item than in the case of 
Toronto, where, for an approximately identical 
gross income, number of passengers, working 
expenses, etc., the city appropriated nearly 
double as much as in Montreal, or ;^69,783, and 
the difference is partly seen in the four quarterly 
dividends on the common stock of ij per cent, 
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at Toronto and 2i per cent, at Montreal. For 
such equal systems, other comparisons of interest 
may be made. The capitalisation, for example, 
differs somewhat, and while apparently more 
extravagant at Toronto, that city has probably 
a better track and less snow in winter, and 
comes out better in the lower percentage of 
operating expenses, while it carries more passen- 
gers on a much smaller population. But Toronto 
is essentially a city with suburbs ; everyone 
apparently lives away from the city proper. 

The electric railway system of Montreal, as 
of other Canadian cities, has turned very largely 
on the ability to keep traffic going in winter. 
Snow plows, salt cars, and sweepers combine to 
keep the tracks clear, no matter how serious the 
storm. The weather bureau of McGill College 
shows an average annual snowfall during fifteen 
years of 117 in. a year — an amount that is 
probably not equalled 
in London in twice 
fifteen years. More- 
over, the winter opera- 
tion of the Montreal 
lines varies from 
52 per cent, of the 
receipts in summer, to 
70 per cent, in winter. 
Clearly efforts have 
been great to keep the 
tracks clear. 

The present rails 
are of a T section, 
87 lb. per yard, and 
laid with a concrete 
stringer, steel ties and 
rods, the groove being 
cut in the paving 
blocks as less noisy, 
and presenting less 
obstruction in winter 
than a grooved rail. 

In macadam the 
87 lb. rail is laid on 
wooden ties with tie 
rods each 6 ft. On 
hills, and a few other 
places, a 961b. girder rail is used, but the T rail 
is employed wherever practicable, and the inter- 
section work, etc., is of manganese steel, and 
there is no built-up diamond or other special work. 

While in 1897 ^he average car was 21 ft. long 
on the body, and weighed 16,000 lb., the present 
large car above referred to is 35 ft. long on the 
body, 50 ft. long overall, carries a motor equip- 




Street View in Montreal. 

(Showing mountain in l»ackKround.l 



with such large cars one might hope to see some- 
thing greater than the is. per mile receipts. 
There are 145 cars with air brakes ; all cars, in fact, 
over 30,000 lb. weight have power brakes, which 
are necessary in a hilly city like Montreal. 

The steam-driven station of the company 
contains one 1,500 kw. generator, two of 850 kw., 
6 of 300 KW., and eight of 200 kw., with four 
200 KW. magnetic boosters. There are six Bab- 
cock and Wilcox boilers and 22 Lancashire 
boilers. The engines are one 3,500 h.p., two 
1,500 H.P., six 800 H.p. Of sub-stations there 
are two, each having two 500 h.p. units, one with 
three 1,000 h.p. units, and three storage battery 
plants of a maximum output of 1,400 amperes 
each for twenty minutes. There are seven 500 kw. 
water-driven units at the Lachine dam, etc. 

The writer is indebted to Mr. McDonald, the 
manager, and to Mr. Patrick Dubee for informa- 
tion in preparing this 
article. Needless to 
say the electrical 
equipment of the track 
is overhead span wire 
construction, and calls 
for no special com- 
ment, except that the 
trolley wire had very 
much less sag when 
seen by the writer in 
July, than would be 
expected with temper- 
atures in winter a long 
way below zero. 

The company works 
the Montreal Park 
and Island Railway, a 
country line chiefly, 
with a length of 46 
miles of route, and 
also has agreed to 
work the line of the 
Suburban Tramway 
and Power Company 
to Longue Point, 
about seven miles in 
all. It also agreed last 
year to purchase the stock and bonds of the 
Montreal Terminal Railway (about nine miles of 
route), for which purpose fresh capital would be 
issued at a premium so as to minimise the interest 
charges. By these purchases the whole of the 
electric lines of Montreal are coming under 
one management, and while good dividends are 
declared, the contingent fund for renewals is 



ment of 180 h.p., seats 50 passengers, and weighs kept well supplied. 

50,000 lb., for a cost of ;^i, 200. It has, therefore. Generally, the accounts show a reasonably 

a dead weight of 1,000 lb. per passenger, which, conservative system of management, and some 



while it compares unfavourably with the 570 lb. 
per passenger of the car of 1897, seems to be 
unavoidable as cars grow larger. But the newer 
car gives more accommodation per passenger, 
and more comfort, and only calls for the same 
labour cost as the older 28-passenger car. Still 



of our English tramways will no doubt envy 
such a line its ability to work its finances on 
such a sound basis. The large fare of five cents 
per passenger, or four cents average after deduc- 
tions, no doubt helps to this result. 

W. H. Booth. 
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OUTPUT OF CHELSEA POWER-STATION OF THE UNDERGROUND 

ELECTRIC RAILWAYS. 



Now that all the electric railways supplied 
with energy from the Chelsea station of the 
Underground Electric Railways Company of 
London have come into full operation, the 
station has a very large load. It has been 
equipped with plant which will work a much 
heavier traffic than exists at present, but even 
as things now are the output of electric energy 
is far in advance of that of any other electric 



The 



traction power-station in the country, 
output is now about 100,000,000 units 
per annum. Eight turbo-generators of 
5,500 Kw. capacity are installed, giving 
an equivalent of about 60,000 h.p. in all, 
but at present not more than five are 
required at any one time. The railways 
supplied are, it may be recalled, the 
Metropolitan District, the Baker Street 
and Waterloo, the Great Northern, Pic- 
cadilly, and Brompton, and the Charing 
Cross, Euston, and Hampstead Railways, 
as well as part of the lines of the London 
United Tramways. By the courtesy of 
Mr. James R. Chapman, engineer-in-chief 
to the Underground Electric Railways 
Company, we have been supplied with 
the two drawings which are here repro- 
duced. The first is a load diagram of 
the station for one day — Saturday, Jan- 
uary 4 last. It shows all the fluctuations 
of the load from two o'clock in the 
morning till two the next morning. One 
scale shows the output in kilowatts, while 
the other shows the time. The dotted 
line gives the normal capacity of the 
machines in service. The points where 
the additional generators were brought 
into service as the load increased, and 
cut out as the load diminished, are also 
marked. It will be noted that the 
engineers in charge followed the fluctua- 



engmeers m cnarge loiiowea tne nuctua- ! n 

tions very closely in starting and shutting * | "" F 
down the generators. The day being: a ' ifinr 



generators. The day being 
Saturday, the second peak of the load 
came in the afternoon, instead of in the 
evening. The heaviest demand was at 
8 a.m., when 29,200 kw. was reached, 
while the afternoon maximum was 
26,000 KW. The effect of the theatre 
near midnight, is quite plainly shown 



not in use, as the lines are at such a depth that 
the atmosphere in the tunnels and trains is 
comparatively warm. About 5i kilowatt-hours 
per hour are required for heating each District 
Railway car, so that with a twenty-hour day, 
and an average of 300 cars in service, the energy 
consumption for heating is about 33,000 kilowatt- 
hours (or units) per day, or over 8 per cent, 
of the total output of 376,800 units on this 
particular day. 




Chelsea Power-Station Load Diagram for January 4, 1908. 



rush, 



In regard to the load shown by the diagram 
of from 2,400 KW. to 2,800 kw. between two and 
The following data collected from the diagram four in the morning, this represents current used 
may be of interest : Total generator hours, 78 for lighting the tunnels for the permanent way 
hours 57 minutes; normal capacity corresponding maintenance men, lighting the trains in the yards 
to the above, 434,225 kilowatt-hours; total output and sheds for the cleaning st^ff, lighting depots, 
for 24 hours, 376,800 kilowatt-hours ; percentage moving cars in the sheds, and heating the cars 
of output to normal capacity, 8677 per cent. to a certain extent in the yards during cold 

As January 4 was a frosty day, the electric nights so as to keep all the compressed air 



heaters on the District Railway trains were in 
use, and this caused a material addition to the 
load. On the three tube railways, heaters are 



so as 
mechanism in proper order. The load never 
falls below 1,000 kw. during the time when no 
trains are running. 
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The station is running very smoothly, and by 
an arrangement for keeping the turbines well 
warmed up they can be put in service on very 
short notice as required. The shortest time 
from the moment of giving the signal from the 
switchboard gallery, till the additional generator 




units, was 97*2 per cent, of full load for the whole 
twenty-four hours. The maximum load, it will 
be observed, was 6,700 kw. from 3 p.m. till 4 p.m. 
this being an overload of fully 21 per cent. 

ELECTRIC TRACTION IN THE HUDSON 
TUNNEL, NEW YORK. 



Output of One Turbo-Generator at Chelsea on Dec. 17, 1907. 

is synchronised and switched on to the bus-bars, 
is three minutes. 

The second diagram is instructive as to the 
load on an individual turbo-generator which ran 
all day. The record applies to a different day 
from that dealt with in the first drawing. The 



Muy^i 



The first electric train through the tunnel of 
the Hudson Companies connecting Hoboken, 
New Jersey, with Christopher Street, New York, 
was run on January 4. It is expected that the 
line between Hoboken and New York will be in 
operation by March 7. The history of the 
enterprise dates back to 1874, when an English 
company commenced the construction of a 
tunnel between Morton Street and Hoboken. 
The project was abandoned in 1880, after about 
1,200 ft. had been constructed. In 1888 it was 
revived for a few years, and some 3,000 ft. of 
brick-Hned tunnel were completed. In 1902, 
the tunnel passed into the hands of the present 
owners, who projected an extensive system with 
two pairs of tunnels, one pair between Hoboken 
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Plan and Elevation of 5,500 kw. Turbo-Generator at Chelsea Station. 



capability of these steam turbines and electric 
generators to stand a moderate overload for a 
long period is shown by the curve. It will be 
noted that the set was on overload more or less 
from 6 a.m. till i a.m., and that even after allow- 
ing for the underload from 3 a.m. till 5 a.m. and 
from 1 a.m. till 2 a.m., the total output, 128,300 



and Morton Street, New York, and one pair 
between Montgomery Street, Jersey City, and 
Cortlandt Street, New York. The northern 
tunnels, or those recently completed, are 5,650 ft. 
in length, with a maximum depth below the 
river of 97 ft. The southern tubes will be 5,976 ft. 
in length, and 92 ft. below the river. 
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SINGLE-LINE SIGNALS FOR TRAMWAYS. 
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In our issue of January 2 last appeared an article 
describing several systems of tramway signalling, 
including the system which has been installed at 
several places by Messrs. Brecknell, Munro, and 
Rogers, of London and Bristol. That firm have now 
put upon the market a form of signalling which pro- 
mises to overcome many of the difficulties associated 
with the older methods of automatic signalling. The 
principles involved are of the simplest possible char- 
acter, requiring no mechanism that might break down 
or become costly and annoying from a maintenance 
point of view. 

This firm have found from long and valuable experi- 
ence that the use of semaphore arms and solenoids is 
not only the cause of trouble, and costly in mainten- 
ance, but is altogether unnecessary for the purpose. 
By the use of specially coloured glass, fixed in a certain 
manner, behind which are mounted electric incandescent 
lamps of moderate candle power, it is possible to see, 
even in the brightest sunlight, whether the lamps are 
lit or not. The whole arrange- 
ment, in fact, consists of an 
ingenious system of lighting and 
extinguishing incandescent electric 
lamps. 

The system is based chiefly on 
the use of what are known as 
magnetic relays (hitherto used to 
a large extent in telegraphy) in 

connection with an electric tramway or railway, or, if 
necessary in connection with a system of traction other 
than electric, the signalling apparatus being supplied 
with electricity from an independent source. It should 
be stated that, if it is desirable to use semaphore arms 
instead of or in connection with lamps, it is possible to 
do so without in any way interfering with the simplicity 
of the principles involved in this arrangement. 

The following diagrams are almost self-explanatory : 
Fig. I shows a form of arrangement for one lamp or 
signal, which could be used to great advantage on 
many systems where the proper spacing of cars is a 
serious difficulty. This arrangement consists in forming 
a momentary contact C at one end of the control on the 
overhead or like conductor W, which is connected by a 
wire W to a contact point C\ which is in turn con- 
nected to one end of a magnetic coil M of a magnetic 
relay composed of a wire coil M, wound in the usual 
manner round a laminated core B. This magnetic 
relay is connected through (by preference) two 250-volt 
lamps, where the voltage is 500, and from thence to the 
negative side of the supply E. From the negative end 
of the magnetic coil is a wire W* leading to a momen- 
tary contact C* on the overhead wire W at the other 
end of the control. An armature A is mounted adjacent 
to the laminated core B, suitably and permanently con- 
nected to the trolley wire as shewn by the arrow T. In 
operation, the trolley wheel of the car, or, in the case 
of other than the overhead system, the skate making con- 
tact for the fraction of a second at C magnetises the bar B 
and draws the armature A into contact therewith, and 
causes a current to pass from the source of supply W down 
T and hold the armature in contact with the contact C\ 
and laminated core B, thus keeping the circuit complete 
and supplying current for the lamps or the operation of 
other signalling apparatus. When the car is leaving 
the control momentary contact is made at C\ thus 
momentarily short circuiting the magnetic coil M and 
demagnetising the core B owing to the fact that the 
resistance of the wire W^ is practically nil compared 
with the electrical resistance of the magnetising coil 
M of the relay. Hence the result is that the core B is 



demagnetised, thus releasing the armature A and 
breaking the contact, first at the point C* at a time when 
there is practically no current flowing. Thus the relay 
is sparkless in operation ; the lamps are extinguished, or 
in the case of a semaphore, the arm returns to its 
normal position. 

A duplicate of this arrangement provides an excellent 
system of signalling for single line and loop working. 
An obvious disadvantage, however, would be that after 
one car had entered the block, a second car might 
follow in, and the line cleared by the first car whilst the 
second car was in the block. 

Fig. 2 shews a similar form of arrangement to that 
shewn in Fig. i, with the exception that the lamps or 
signals are in duplicate or in series, one set being at 
either end of the control. In this arrangement should 
the lamps or the line be faulty, or should one filament 
break, none of the lamps would light or be lit, and 
handworking would have to be resorted to in exactly 
the same manner as if no signal existed. 

Fig. 3 shows the arrangement of Fig. 2 again dupli- 
cated for single-line w^orking, the home and distant 



I ' ¥ — 



Fig. 2. 




signal system being adhered to. In the before-described 
arrangements it will be seen that the condition of the 
home signal is an absolutely correct index of the 
condition of the distant signal, and that each is 
perfectly interlocked, so that the driver of a vehicle can 
first tell, when approaching the end of i\ e block, 
whether the line is open or not, and, if not, whether 
the vehicle in the block is travelling in the same 
direction as himself or approaching. The method 
adopted is, that a red light shows that the line is 
occupied, and the vehicle is approaching. If a green 
light is showing it means that the line is occupied, and 
the vehicle is receding. If both red and green are lit 
together, it means that a vehicle is receding, and a 
second one has passed the contact approaching, but is 
still on double track awaiting the arrival of the vehicle 
in the block and claiming the right to enter. 

So far as can be foreseen this arrangement is such 
that, with one exception, it would be perfectly safe to 
rely on these signals for fog working, depending on the 





Sectional Elevation. 



Front Elevation with 
door removed. 

Fig. 4.— Signal Lamps. 



Front Elevation. 



principle that the home and distant signals are so inter- 
locked, that before a vehicle enters the single line the 
man in charge knows by the condition of the home signal, 
whether the distant signal is set at danger or not. The 
exception, before mentioned, is that in the event of the 
electric supply ceasing whilst a vehicle is in the section, 
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even momentarily, the armatures of the relays 
would return to their normal position, and when 
the current was again turned on to the line the 
block would be shown to be open and not occupied. 
One obvious way of overcoming danger from this 
source would be that, in the event of such an 
occurrence, the driver in charge of the vehicle in the 
block should be piloted out of the block by his 
conductor or other suitable person. This difficulty, 
however, could be overcome by the introduction of a 
simple locking arrangement of the armature of the 
relays, momentarily held off when the lamps were lit. 
This system is capable also of coping with a set of 
circumstances which conceivably may arise, though 
the probabilities are very much against it. The case 
supposed is that of a car approaching each end of the 
block simultaneously, so that each car operates the 
danger signal at either end of the block at the same 



The moment before these operations took place no 
lights were in, and each man considered his road was 
clear, but an instant afterwards a danger light went in 
at both ends of the block, but, inasmuch as one of the 
motormen was a car*s length at the very least past the 
danger light, because he is at the front of the car, and 
his trolley head is at the back, he does not see it, and, 
as the light was not in when he passed that point, he 
does not know the light is in, and goes ahead, infringing 
no rule. 

The motorman at the opposite end, who was also 
under his contact at the same time, is 40yds. back from 
his danger light when it goes in, and, as there is only 
one rule for these men to remember, he stops and waits 
on the turn-out for the car (which he knows is 
approaching him) to come off the straight line. The 
rule is, no motorman must pass a light, as all lights are 
danger lights. 



Cars travelling 
. in this direction 



. Span wire or bracket arm attachments 




Fig. 3. 



moment. The signal lights are so arranged in relation 
to the overhead contacts that it is impossible for any 
confusion to arise. 

The ** on" contact at one end of the block is placed 
directly abreast of the signal light ; the "on " contact at 
the opposite end of the block is placed some distance, 
say 40 yds., back from the signal light. Let it be 
supposed that the motormen are advancing towards the 
block or single line from opposite ends, and that they 
both reach their respective " on " contacts at the same 
instant. The motorman advancing from east to west 
would have put a danger light in at the west end of the 
block ; simultaneously the motorman advancing from 
west to east would have put in a danger light at the 
east end of the block, as both circuits are independent 
of each other. 



On the left-hand side of the plan in Fig. 3, against 
one of the contacts, are the words ** leading contact.'* 
This is the ** on " contact which is set back from the light. 
It will be observed that the **on'' contact at the other 
end, which is fitted to the opposite trolley wire, is abreast 
of the light. Managers of tramways have long been 
troubled by many difficulties connected with the work- 
ing of single lines, especially in foggy weather. This 
arrangement should recommend itself both on account of 
its simplicity and of the reputation of its manufacturers. 



Sandberg Rails for Australia.— Mr. W. G T. Goodman, 
engineer of the Municipal Tramways Trust, Adelaide. South Australia, 
has, after careful consideration, adopted Sandberg's improved steel 
for all the rails for the Adelaide tramways, about 8,000 tons, to be 
made by the North Eastern Steel Company. 
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The information published in this 
Australasian issue as to the formation of an 
AMocTatkni. Australasian Tramway Association 

will be productive of sympathetic 
interest among all tramway men at home. 
Australia as yet does not possess very many towns 
of sufficient size to be the owners of large tram- 
way systems, but the colonies there are growing, 
and several new undertakings have been started 
within recent years. New Zealand also has 
several tramway undertakings, and Tasmania 
has one or two, and in all cases there is good 
expectation of more to follow. One circumstance 
which should make the Association of particular 
value is the great distances which separate many 
of the tramway towns from one another. These 
distances are such, that but for the existence of 
an Association, the managers, engineers, and 
other officials could have little or no opportunity 
of meeting. The new body gives an occasion 
for an annual gathering from the three principal 
sections of British Australasia, at which subjects 
of common interest can be discussed, papers 
read, and information exchanged. It is interest- 
ing to observe that the benefits derived from the 
tramway associations in this country and in the 



United States were freely cited at the inaugural 
meeting, and that the subjects discussed em- 
braced some of those which are and have been 
dealt with by the associations in Great Britain. 
The advocacy which we have ourselves given to 
such associations was put forward strongly. As 
to the papers read, that on brakes, which is given 
in full in this issue, is of special interest here at 
the present time. It will be noted that the air 
brake is extensively used, and finds much favour 
in Sidney. It is gratifying to see that in the 
new Association no distinction is made as be- 
tween tramways worked by companies and those 
worked by the State and by local authorities. All 
three were well represented at the meeting. The 
only matter of regret, to our minds, was that the 
great Melbourne Tramway Company was not 
represented. Possibly this arose from the fact 
that it uses cable traction, while all the other 
undertakings are for the most part electric. 
There are, however, many topics of tramway 
interest quite independent of the kind of motive 
power used, and we shall be glad to see the 
Melbourne company sending its officials to future 
meetings of the Association. We wish the new 
organisation every possible success. 



We recently commented on the 

Capital '^ 

and exceptionally small number of bills 

New Work. . ; -^ r t^ i- 

in the present session ot Parlia- 
ment seeking powers to construct tramways. 
Since then the materials have become available 
for computing the mileage proposed, and the 
amount of capital to be raised. Particulars 
under these heads will be found on another page 
of this issue, and from these it will be seen that 
even in proportion to the number of schemes, 
the length of lines and the capital are very 
small. The proposals of companies and of local 
authorities are alike affected. It cannot be 
averred that this country is already provided 
with all the tramways and electric railways that 
it requires. Municipalities, of course, cannot go 
on extending their lines indefinitely beyond their 
boundaries, and purely urban wants have been 
largely supplied. It is true that companies are 
hindered in interurban schemes by local authori- 
ties and by Parliament, but that fact has not 
altogether paralysed enterprise in the past. The 
real main cause of the present situation seems 
to be the difficulty of raising fresh capital. This 
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affects both local authorities and companies, and 
schemes have been postponed pending an 
improvement in monetary conditions. The 
same thing is apparent in the sphere of railways. 
Parliament will not be called on this year to 
consider any new railway proposals of first-class 
magnitude, nor even of what may be called 
second-class importance. So far as the con- 
struction of new lines is concerned, the railway 
companies have called a halt, and are merely 
marking time. It may be hoped that the recent 
decline in the bank rate to a more normal level 
is the forerunner of an improved condition. 
Much benefit should accrue both to railway and 
tramway undertakings, if the coming year is 
marked by a predominance of fine weather. 
This will help to counteract the present falling 
tendency in traffic receipts, and another year 
might show a considerable revival both in tram- 
way and railway promotion. 



.. ^ ^ In various descriptions which have 

Underground ^ 

Railways been published in these pae:es of 

and Fire. , ^^ , , . .? 

the underground electric railways 

of London, we have given prominence to the 
elaborate precautions which exist to prevent fire 
from breaking out in the trains, the tunnels, and 
the stations. Especially in the case of the more 
recently-equipped lines it maybe said that the risk 
of hre is non-existent, simply because there is 
nothing which will burn. Many members of 
the general public, however, are evidently ignor- 
ant of the fact, and early in January several 
letters appeared in various newspapers, based 
on an incident on a train on the District Railway. 
A little insulation of some of the lighting wires 
was fused, some arcing and flashing took place, 
and a little smoke and smell from melted bitumen 
arose. There was, however, nothing to catch 
fire, the wood of the cars being rendered non- 
combustible by chemical means. Probably on 
account of the risk of a popular scare, the Board 
of Trade appointed two of their inspecting officers 
to enquire into the incident, and doubtless for the 
same reason the report of these officers was 
issued with unusual celerity. In fact the publi- 
cation was only about ten days after the event. 
This report explained how unnecessary was any 
alarm, and the officers, departing from the ordin- 
ary official lines, expressed their opinion freely 
against attempts being made by writers in 



newspapers to create alarm. In more than one 
direction the Board of Trade have recently been 
trying to escape from the bonds of red tape, and 
it is to be hoped they will continue their efforts 
to render themselves more and more useful to 
the industrial community. 

The scope that exists in this country 
Tramvfays ^^^ rural or interurban tramways is 

only imperfectly realised. While our 
large cities and towns are now provided with 
modern systems of local transport, scarcely a 
beginning has been made in the work of 
connecting these towns and the intermediate 
villages with electric lines. Yet the need for 
them is keenly felt and, in many instances, there 
is ample traffic to make an inexpensively con- 
structed electric tramway pay under careful 
management. The reasons why the field is so 
largely untouched are various. The increase in 
tramways has been so rapid in recent years that 
everyone concerned has been busy with the 
larger urban installations, and public attention 
has, as yet, scarcely been directed to the advan- 
tages to be derived from the extension of the 
larger systems to suburban or rural places. 
Then, too, it has not been so easy as it should 
be to arrange for the construction of such lines. 
Private promoters have been discouraged by the 
difficulty of obtaining powers under reasonable 
conditions, while the smaller local authorities 
are not in a position to undertake tramway con- 
struction. Such a condition cannot continue 
indefinitely ; and it is clear that either private 
enterprise must be given the necessary encourage- 
ment, or some arrangement be made for the 
combination of several local authorities for 
tramway work. Joint boards are not the best 
machinery for the purpose, but they are better 
than no machinery at all. A method which has 
proved quite successful in a few cases where it 
has been tried, is a union of municipal and 
private enterprise. In such cases the local 
authority constructs and owns the tramway, and 
entrusts its working to a company. It is difficult 
to understand how any objection can be raised 
to an arrangement of this kind. Terms mutually 
satisfactory to all parties should not be difficult 
of attainment, provided the local authorities are 
prepared to admit that the investor is entitled to 
look for a fair return on his money. Hitherto, 
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promoters of electric tramways have undoubtedly 
entertained too sanguine expectations, and have 
accepted terms that are not being justified by 
the results obtained. It must, however, now be 
admitted by any one who has given any attention 
to the matter that, in the case of tramways where 
the traffic is comparatively small, financial 
success can be secured only by careful economy 
both in capital cost and in regular working. If 
the country is to be provided with the rural 
tramways that it needs, this necessity for economy 
must be recognised by those authorities whose 
co-operation is sought by tramway promoters. 

There is at present a great waste of 
A Problem . 

In Tramcar time at stoppmg places on electric 

Design. V , 

tramways where large numbers of 
passengers enter or leave the cars. Where large 
cars are used the delays often amount to two 
minutes, and where this is frequently repeated 
the waste so entailed becomes of considerable 
importance not only to the public but to the 
tramway owners. Reduce the length of the 
stops, and the journey times can, of course, be 
shortened without increase of speed. Greater 
service can thus be obtained from the rolling 
stock, while the congestion in the streets will be 
much reduced. Something can be done by 
encouraging passengers to alight and enter more 
quickly ; but until use is made of both doors of 
the cars no great saving of time can be secured. 
In a recent issue we gave illustrations of a car 
planned with the object of bringing both plat- 
forms into use, and there seems to be no valid 
objection to urge against the adoption of some 
such design. To allow the motorman to occupy 
the whole of the front platform, while contending 
streams of passengers struggle to enter or leave 
the car at the rear, is certainly not an ideal 
arrangement, and should be tolerated only as a 
temporary arrangement. The problem before 
the designers of cars is to effect such a change 
as will permit the car to be emptied and filled at 
the same time. When the last outgoing passen- 
ger has alighted, those who wish to enter should 
be in their places. This can be arranged if all 
passengers leave by the front door and all enter 
at the rear. It must be made possible, of course, 
for the passengers to alight at the side of the car 
nearest the footpath, but to effect this ought not 
to be a problem of insuperable difficulty. 



In the discussion of allowance of 
Depreciation depreciation in tramways, the rate 
at which the writing off is done is 
frequently alluded to in a very loose manner as 
5 per cent, or 8 per cent., as the case may be. 
This may mean 5 per cent, or 8 per cent, written 
off annually from the book value or a like pro- 
portion written off the first cost, or it may mean 
5 or 8 per cent, plus an increasing amount, as 
reckoned on the first cost, is written off every 
year, so as to bring in the accumulating interest 
which is being earned on previous sums written 
off for depreciation and re-invested in the busi- 
ness. Buildings may be treated in the first way, 
rolling stock in the second, and leasehold property 
in the third, but it is often difficult to gather 
which method of writing off is in the mind of a 
speaker when he refers in a discussion to so much 
per cent, for depreciation. It would be well 
if some standard system of dealing with depre- 
ciation could be devised. Some years ago the 
Joint Committee of the Institute of Municipal 
Treasurers and Accountants, and the Municipal 
Tramways Association, agreed upon a standard 
form for tramway accounts that has proved of 
considerable value to the industry. A like 
endeavour in respect to depreciation allowance 
might prove of equal service. 

CORRESPONDENCE. 



Standard Tramrail Specification. 



To THE Editor of The Tramway and Railway World. 

Sir, — Mr. Howard Smith, in his letter appearing in 
your December issue, writes a lot but says little. 

He appears to have a considerable amount of time 
on his hands for the consideration of my remarks and 
finding cause therein for amazement, but he has no 
time, apparently, to justify his position as Chairman of 
the Tramrail Sub-Committee by taking into serious 
consideration a matter which is acknowledged to be 
one of the most vital importance. 

As long ago as June 6 last the Rails Committee 
referred to Mr. Smith's Sub-Committee certain 
representations from myself and others as to composition 
and design of tramrails, with directions that a suitable 
date should be fixed for discussion. 

Mr. Howard Smith objected to these matters being 
referred to the Sub-Committee until new or more 
evidence as to the best composition was forthcoming, 
and he has not yet found a suitable date for discussion. 

If Mr. Smith's point is that the British Standards 
Committee (subsidised out of Public Founds) is to take 
no initiative in such a matter as that under discussion, 
then I, for one, do not agree with him. 
Yours faithfully, 

Stephen Sellon. 

36. Victoria Street, S.W., 
Januarv J, f908. 
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Rail Corrugation. 

To THE Editor of The Tramway and Railway World. 

Sir, — I should like, with your permission, to reply to 
Mr. Panton's letter in your January issue on the above 
subject. Mr. Panton is, I think, giving up his first 
theory. In your November issue he distinctly sa}s 
that the squaring of the trucks cured corrugations on 
his line, and without the aid of grinding. I can say, 
without fear of contradiction, that he has had his 
rails scrubbedy and that they are as bad to-day as they 
were six months ago. He was quite right in saying 
the rails were not to blame, as all classes of rails are 
affected. He mentions the District Railway Company, 
who have used Sandberg rails. These, he says, have 
corrugated in three months, the cause being the rails 
are too hard. He says : Why not deal with the cause ? 
Surely prevention is better than cure. Might I suggest 
a cause and a positive cure. 

Corrugations are only found on the outer rails of 
slack curves, or on rails not straight in what may be 
termed a straight track. Does it not follow that, this 
being so, the cause is not far to seek. The rails on a 
curve vary in length, and the wheels being fast on the 
axle can only travel equal distances. Consequently 
the wheel on the outer or longer rail has to "hop, skip, 
and jump, as it were, to keep up with the inner wheel. 
This is the primary cause of corrugation, and in my 
opinion neither flexible, bogie, or radial trucks, or 
trucks squared and strengthened, will stop the trouble. 
Why not try a loose wheel ? There is no difficulty. 

Alfred Ward. 

99, Paddington, Liverpool, 
January 20. 1908. 



REVIEW. 



Callendkr's Slide Rule for Determinlng the 
Sizes of Cables. 



Some fifty years ago, before army examiners and text 
books written down to the intelligence of the imbecile 
had debauched the intellect of our youth, a student had 
to find out a good many things for himself, greatly to his 
advantage. The text books he studied did not insult 
his common-sense by tedious explanations of the 
obvious, and by endless repetitions; rather, if anything, 
they credited him with better acquaintance with his 
subject than he possessed, and his teachers discouraged 
silly questions. No doubt time was often lost in this 
way, but, on the whole, the effect was good. For 
instance, a student of trigonometry would find two 
formulae given for the same thing, the easier and more 
obvious of the two being dismissed with the remark 
that it was not adapted to logarithmic computation. 
There was no one to tell him that this meant that it 
did not break up into factors, involving simple sums 
and differences of known quantities; that he had to 
discover for himself, and he was apt to conclude that 
the simpler formula was preferable. Two days' land- 
surveying would have changed his opinion, but practical 
work was not then much in fashion. Our student 
seldom saw and hardly ever used a table of logarithms ; 
those which were needed in an examination paper were 
supplied, with the question, by the examiner, a custom 
of which the examinee highly approved, for the given 
logarithms almost inevitably gave a clue to the method 
of solution, and a lad accustomed to find out things for 
himself was not likely to miss the clue. Still, for 
want of familiarity with them, a notion grew up, not 
yet quite extinct in some quarters, that logarithms were 
somewhat abstruse and transcendental ; the student 



knew that the logarithm of a product was got by adding 
the logarithms of its factors ; knew also the formal 
proof that it was so ; but it seldom occurred to him 
that the rule was but an extension of the perfectly 
familiar fact that to multiply two powers of ten together, 
say a hundred and a thousand, you put as many 
'' noughts " in the answer as there are in the multiplier 
and multiplicand. 

In these days we are impatient even of logarithms; 
the slide rule adds and subtracts the logarithms with- 
out troubling the user with their values, and translates 
the result into plain figures ; it is also accurate enough 
for ordinary work, and any formula ** adapted for 
logarithmic compilation '' can be evaluated by means 
of it in a minute or so. But even that is not enough ; 
as every trade has its own ready reckoner, so every 
engineering department must have its own slide rule. 
There are estimates which it may be troublesome to 
remember, or to look up, which, if the use of the rule 
be a limited one, can be allowed for once for all in 
the position of the fiduciary points, and the multi- 
plication of slides diminishes the risk of error either 
through forgetting how far the calculation has gone 
or through mistaking the decimal point. In Messrs. 
Callender's slide rule the problem is to find the size 
of cable to transmit so much power such a distance 
at a certain voltage and with a certain percentage loss. 
Now, in these conditions the section varies as the 
load, the percentage loss allowed, and the length of 
the cable, and inversely as the square of the voltage, 
giving rise to a formula obviously suited to slide rule 
calculation. On Callender's rule the yards and volts 
are printed top and bottom of the same slide, but the 
scale of volts rises at half the rate, since the square 
of the volts is involved. The percentage loss is on 
a slide at right angles to this, and to the KW. slide ; 
and the scale (logarithmic) of sizes runs diagonally 
across the squared paper so that it may be referred to 
both sets of scales. This arrangement obviates the 
awkwardness of a long series of parallel slides. Since 
the cable may have to carry idle current a supple- 
mentary scale for power factor is added, the effect of 
which is virtually to change the percentage loss allowed, 
and which is printed lower down on the same vertical 
slide. Also allowance is made for difference of system 
of supply when the problem is to find the size of each 
cable of a two or three-phase system, star or mesh 
connected, etc. Obviously, if any other of the factors 
involved were the unknown quantity, the rule could 
be used to find it. A necessary caution is given that 
the results are subject to comparison with a table of 
current densities. If anyone should try to dissipate 
50 KW. in a hundred yards of cable at 500 volts, the 
table would show him the size to use, but the result 
would not be accurate, for the temperature co-efficient 
is not allowed for, and the cable would grow most 
uncomfortably hot. Lastly, there are directions printed 
on a card at the back, which slides out, telling precisely 
how the rule should be used. It does not quite 
sufficently explain why the results come out correctly, 
but that will be of small importance to most of the 
users. One may be able to play the piano admirably 
without any knowledge at all of its internal mechanism. 



Tramways and Light Railways Association. —The Official 
Circular for January of this Association contains a notice of the Home 
Office inquiry to be held on March 3 at the Caxton Hall, Westminster, 
by Mr. James Swinburne, regarding the draft regulations for the 
generation, transformation, distribution, and use of electrical energy. 
Objectors will be heard, and they can appear either in person, or by 
counsel, solicitor, or agent. The inquiry will be continued from day 
to day or otherwise. The Circular also contains a list of tramway 
Bills for the Parliamentary Session of 1908, and copies of the Board 
of Trade reports on the recent tramway accidents at Halifax and 
Birmingham. 
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A LARGE TRAMWAY LAY-OUT FOR 
NEWCASTLE. 



A notable gathering of tramway engineers and 
managers took place in Sheffield on Wednesday, 
January 29, in response to an invitation by Messrs. 
Edgar Allen and Company, Limited, Imperial Steel 
Works, Tinsley, Sheffield, to inspect a large lay-out 
for Newcastle-on-Tyne, manufactured entirely in their 
imperial manganese steel. After luncheon at the 
Royal Victoria Hotel, the party drove to Vulcan Road, 
Tinsley, where the tramway shops of Edgar Allen and 



however, is about 45 ft. less in one direction, and about 
30 ft. in the other, and whereas that junction has 
curved tracks on two sides only, the Newcastle lay-out 
contains curved tracks on three sides, forming two 3 Y 
curves, thus increasing the number of compound 
castings. 

There are 136 pieces in the lay-out, and the total 
weight of castings is 50 tons. The longest point is 
17 ft., and consists of a movable point and two crossings 
combined ; it weighs 16 cwt,, while its mate weighs 11 
cwt., and carries one crossing at the toe end. The 
average length of the points is 12 ft. with 9 ft. tongues, 



i^-v^^^v. -. 




Plan of Tramway Junction for Newcastle. 



Company, Limited, are situated. On arrival at the 
works, the visitors were shown round by the directors, 
who explained the chief features of the lay-out, and 
also showed the most recent examples of track work, 
amongst which were special crossings for the United 
States which will help to balance American work 
coming into this country. The party likewise inspected 
points and crossings for several European countries, 
China, and Japan, for which latter country Messrs. 
Allen are now completing a large contract. 

The length over-all of the Newcastle lay-out is 148 ft. 
by 143 ft. It is nearly a square, but actually 91*07'^. 
The nearest example for purposes of comparison is 
afforded by Fizalan Square lay-out, Sheffield, which, 



weighing 15^ cwt. per pair. There are 5 large 3-way 
crossings, averaging 12 cwt. each. The centre star 
crossings are of the ordinary type, with one exception, 
which has legs about loft. long on each side, so as to 
connect up two sides of the junction ; this weighs 9 cwt. 
The total number fo crossings is 30, and they vary 
in length from 9 ft. to 14 ft., and in weight from 5icwt. 
to 15 cwt. each. There are 63 rails, all of cast man- 
ganese steel. The average length is 15 ft., the lengths 
being regulated by the necessary joints, but where 
possible 20 ft. rails are used, so that Newcastle now 
holds the record for the longest cast rails. All the 
rails are cast straight and curved to the radius required. 
One special feature is that all the straight rails are of 
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manganese steel, and we believe that this is the first 
time in which these have been used throughout a large 
junction of this class. 

The chief aim of the city engineer of Newcastle was 
to avoid joints, and this has been done to an unusual 
extent, but the manufacturers are now prepared still 
further to reduce the number of joints on a future 
occasion. 

The chief features of the work may be summarised 
thus: (i.) Entirely manganese steel. (2.) Compound 
work. (3.) Extra long crossings, designed to couple 
to each other, which, with one exception, do connect to 
each other, and to the points on the inner of the three 
Y curves. (4.) Each inside curve is coupled 10 each 
other, and also to the centre crossings, and it is intended 
to put the job together on spare land and haul it bodily 
into position, leaving the outer curve rails to be coupled 
afterwards. (5.) This lay-out has been constructed to 
the gradients of the street. 

A capital idea both of the general appearance and 



A NEWCASTLE MOTOR TOWER WAGON. 



The motor tower wagon here illustrated, built by 
the Newcastle Corporation tramways department, has 
been designed for the purpose of meeting requirements 
both for overhead construction and maintenance work, 
and so far has been found suitable to every purpose 
in connection with the work the wagon was intended 
for. Various improvements have been introduced, 
so that those who have this class of work in hand may 
have every facility to enable them to deal expeditiously 
with every detail required. On the front of the wagon, 
under the driver's seat, provision has been made for 
carrying all the tools and spare parts that may be 
necessary to deal with any part of the engine, steering, 
or brake gear, whilst a canopy has been erected 
immediately over the driver's seat to give protection 
from rain, or from anything that may accidentally fall 
from the platform above. At the rear end sufficient 
space has been provided to accommodate a work bench 





Motor Tower Wagon with Ryknield Chassis.— Newcastle Tramways. 



of the details of this fine piece of work may be obtained 
from the accompanying photographic view and drawing. 
Messrs. Allen are certainly to be congratulated on their 
continued and growing success in the manufacture of 
special track work, and no greater testimony can be 
had to the quality of the article than that it is able to 
force its way through the tariff walls set up by foreign 
countries for the benefit of their own manufacturers. 

Midland Railway Electrification.— A trial train has been run 
over the part of the Heysham and Morecambe branch of the Midland 
Railway on which the electric equipment has been completed. This 
is the section from Heysham to Torrisholme junction. The run was 
reported to be successful, and it marks the first trial of a train driven 
on the alternating current single-phase system in this country. 

The L. and N. W. Electric Railway. -The London and North 
Western Railway Company have informed the Watford Urban 
District Council that owing to the unfavourable state of the money 
market they do not feel justified in attempting at the present time to 
raise the large capital which would be required to construct the 
authorised Euston to Watford electric railway, but that they will 
certainly do so at a more favourable time. 



with an up-to-date vice for fitters' work, and ample 
accommodation has been provided for carrying all the 
tools necessary to deal with any kind of breakdown to 
the overhead system. The lockers, etc., are water- 
tight, so that all materials carried are not in any way 
exposed to the weather. Seating accommodation has 
been provided for nine men, including the driver. 

The tower, which is in the centre of the chassis, 
is constructed of two cages (inner and outer), and on 
the top of the inner cage is attached a revolving 
platform, which is so arranged that it may be moved 
to any desired position 6 ft. from the outer sides of the 
cage from which it is suspended. The mechanical 
arrangements are so devised as to render the revolving 
operations easy and effective, being worked on the 
gear and pinion principle. The outer case of the 
tower has been so constructed as to meet the heavy 
strains that these vehicles are at all times called upon 
to stand, and at the same time due consideration has 
been given to reducing the weight to a minimum. 
The inner cage is so constructed and suspended that 
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it may be raised to a height of 6 ft. above the outer 
cage, and a rack and pawl arrangement has been fixed 
in such a manner as to prevent a possibility of the 
cage dropping downwards. The winding gear is of 
the double worm type, the spindle of which is extended 
to the rear end of the wagon, the operator thus being 
clear of all passing traffic. The time required to raise 
the cage to a height of 6 ft. is one minute. 

The chassis is of the Ryknield omnibus type, fitted 
with a 40 H.p. 4-cylinder engine, giving a speed up to 
20 miles per hour. There are four forward speeds and 
reverse gear, and the vehicle is capable of taking all 
hills on top gear. The cooling is effected by a special 
radiator supplied by Brewtnall, of Newcastle. 

A NEW RAIL GRINDER. 



This apparatus, which is manufactured by Messrs. 
Brecknell, Munro, and Rogers, London, has been 
designed so that it may be attached to existing truck 

frames, and can be used by 
passenger cars in ordinary 
service, or, if preferred, may 
be fixed to watering cars. 

It will be seen from the 
photographs reproduced that 
it consists of a main frame, 
bolted to the truck side 
frame, and carrying a sol- 
enoid, the plunger of which 
goes through the bottom and 
carries, or is connected to, a 
block-holder, by means of 
which a carborundum block 
is held in position, and is 
lifted or depressed as the 
guide is moved up or down 
by the movements of the 
solenoid. The photograph also shows the vertical 
springs, which are used to pull up the block-holder 




Rear View. 




when the solenoid is open-circuited. This apparatus is 

duplicated on the other side of the truck, and is 

connected to the line in the manner shown by the 

drawing. From this it will be seen that the whole 

apparatus is controlled by one small switch, fitted in 

some convenient position on the dash-plate of the car. 

A tapping is taken 

from some convenient 

point in the trolley 

circuit to one end of 

this switch, a cable is 

run from the other 

end of the switch to 

one of the solenoids, 

and from the negative 

side of that solenoid 

to the other solenoid, 

this second solenoid 

being earthed to the 

truck frame, so that 




Front View. 




Diagram Showing Application to Rails. 

there are two solenoids in series controlled by a 
switch on the dash-plate. A discharge resistance is 
fitted, forming a parallel circuit to earth, for the 
protection of the coils in the solenoids. The total 
resistance of this circuit is such that a current of about 
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Elevations of Rail Grinder. 
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2 amperes is all that is needed to operate the 
mechanism, and each carborundum block is held down 
upon the rail with a pressure equal to 150 lb. dead weight 
as long as the solenoids are in circuit. Immediately 
the switch is opened the springs before referred to lift 
the blocks off the rails. 

Suitable provision is made to compensate for the lower- 
ing of the truck due to the wearing of the wheel tyres. 

With reference to the life of these carborundum 
blocks, it is well known that, when used in the ordinary 
way for grinding out corrugations, they have a very 
short life, and form a material item in the expense 
attending the employment of such apparatus, but, with 
this invention, the even and comparatively light pressure 
which is found to be satisfactory in operation, permits 
of a much-increased life, and it is a feature that with 
this apparatus a considerably greater amount of work 
can be done with a carborundum block than might be 
supposed. The rapidity with which this work is done 
is also a good point. The explanation probably lies in 
the fact that the pressure between the block and the 
rail is unaltered by the oscillations of the truck, and is 
constant. It has, therefore, been possible gradually to 
reduce the pressure on the rail until the best working 
pressure has been ascertained. 

These grinders have already been adopted with great 
success in Cardiff, and it is the intention of Mr. Ellis, 
the electrical engineer and manager, to increase the 
number so that there will be one set for operating on 
each route. 



ELECTRIFICATION OF RAILWAYS. 



1 5 -cycle current will be used, and the pressure on the 
feeders will be 13,000, 20,000, and 25,000 volts, accord- 
ing to distance. In reference to Switzerland, 500,000 h.p. 
will be required for all the Swiss railways. Regarding 
Sweden, experiments have been carried on for two 
or three years under the auspices of the Swedish 
Government. Over 50,000 h.p. from waterfalls is 
available in southern Sweden. The pressure on the 
feeders will be 50,000 volts, and on trolley wire 15,000 




Professor Gisbert Kapp, Birmingham, lectured at 
the Royal Institution, London, on January 18 and 25, 
on the electrification of railways. In his first lecture 
he traced the history of the subject. In describing 
the various systems, Mr. Kapp said that for main lines 
of railway, high-tension alternating current working 




View of Overhead Construction at Morecambe, 



is the only possible system. The countries in which 
water power is available on a large scale for producing 
electric energy are Italy, Switzerland, and Sweden. 
The Italian (Government has set aside nearly £3,000,000 
for the electrification of railways. The total route 
mileage embraced in the present programme is 247, 
ecjual to ^^^y miles of track: j,ooo-volt, three-phase. 



Overhead Conductors at Heysham Harbour Junction. 

volts. The lines proposed to be electrified measure 
1,380 miles of route, or 2,800 miles of single track. 
The cost of an 80,000 h.p. generating plant is put at 
£1,540,000, while feeders, sub-stations, and equipment 
come to £2,620,000. 

Dr. Kapp opened his second lecture by describing 
recent developments in continuous-current traction for 
railways. Dealing afterwards with the single-phase 
system, Dr. Kapp spoke of the two 
English examples of this system, 
which will soon be complete. In 
the case of the Victoria to London 
Bridge section of the Brighton 
Railway, the trains will consist of 
three coaches, of which the first and 
last will be motor coaches, each fitted 
with four 115 H.P. motors. The 
coaches are 60 ft. long and 9 ft. wide. 
They rest on two trucks, with 8 ft. 
wheel-base, and 41 ft. between king 
pins. The maximum speed will be 
42 miles per hour, and the seating 
capacity 188 passengers. The weight 
of the empty train is 136 tons. The 
normal acceleration will be 1*24 ft. 
per second per second, and the 
maximum 2 ft. per second per second. 
It is expected that the consumption 
of energy per ton mile, exclusive of 
lighting, will be 79 watt-hours. The 
voltage will be 6,700, and the trolley 
wire ^ in. diameter with catenary 
suspension, the hangers being 9 ft. 
apart. The second example is on the 
Midland Railway, where 9 miles of double track have 
been electrified between Lancaster, Heysham, and 
Morecambe. The trolley wire is suspended by 
double catenaries on the Siemens principle, and the 
rolling stock is being supplied partly by the Westing- 
house Company, and partly by Messrs. Siemens. The 
pressure adopted is 6,000 volts, the frequency being 50. 
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THE PEACOCK BRAKE. 



Whilst engineers have pursued with unabated zeal 
their search for a brake which shall be independent 
alike of the rotation of the wheels, of the trolley wire, 
and of the human element, the device known, after the 

name of its in- 
ventor, as the 
** Peacock brake," 
has steadily and 
unobtrusively 
crept into favour. 
In the United 
Kingdom alone 
over 1,200 cars 
have been fitted 
with it since 
May, 1905, and 
as the sales have 
rather more than 
doubled in each 
succeeding year 
(close upon 700 
cars having been 
fitted in 1907) its 
progress must 
not only be con- 
sidered gratifying 
to its makers, but 
convincing to 
those who have 
as yet hesitated 
to adopt it. Yet 
when the radical 
changes which 
have occurred in the transition from horse-drawn to 
electrically-propelled vehicles in respect to speed, weight 
of cars, and steepness of gradients are considered, one 
recalls Col. Yorke's report on the Highgate accident 
in Jiine, 1906, and wonders why it is that engineers 
and tramway managers have not been even quicker to 
discard the old horse car contrivance which has *' all 
the unmechanical features which are characteristic of 
most tramway hand brakes.'' 

Perhaps their comparative inaction is attributable to 
a very natural desire to wait until the two Brake 





Fig. 4.— Comparison between Peacock and Ordinary Brakes. 



Pull on and Travel of Brake Chain. 



Committees shall have issued their reports before 
incurring the expense involved in the change. There 
is, of course, a feeling in some quarters that salvation 
lies in the total abolition of wheel brakes, but whilst 
this opinion is held by some whose opinion cannot be 
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disregarded, there are others who do not hesitate to 
adopt the views of Col. Yorke, who says: ** It seems to 
me that the track brake can at its best only be regarded 
as a supplementary to the wheel brakes. It is by means 
of the adhesion of the wheels to the rails that 
the propelling and accelerating forces are made to act 
upon the car, and it is through the same agency, when 
properly utilised by means of mechanically-designed 
wheel brakes, that the greatest amount of retardation 
can be obtained. Track 
brakes should supple- 
ment, but not supplant 
the wheel brakes." 

The Peacock brake is 
so well known that no 
description of it nor 
repetition of its claims 
to merit are here neces- 
sary. Its action is, 
moreover, so simple 
that the accompanying 
illustrations are quite 
sufficient to indicate 
its essential features, 
should any of our 
readers happen to be 
unacquainted with it. 
Fig. 2 shows the type 
of rigging used for 
operating wheel brakes 
only. Fig. i depicts a 
type largely used where 
wheel brakes and hand- 
applied track brakes are 
used in combination. 
Hg. 3 illustrates the 
eccentric drum upon 
which the chain is 
wound, and F'ig. 4 com- 
pares diagrammatically 
the Peacock and ordi- 
nary brake gear in 
respect to pull on and P'^- 3- 

travel of brake chain. 

Although Peacock brakes are made in a variety of 
sizes, two have been found sufficient for general pur- 
poses. Of these we append the following particulars : 
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Amongst the principal users in this country may be 
mentioned the Corporation of Birmingham (152 cars); 
Salford Corporation (in use, or specified for, 59 cars) ; 
Hastings Tramways (65 cars); National Electric Con- 
struction Company (various tramways, 84 cars) ; Croydon 
Corporation (27 cars) ; Sheffield, Newcastle, Notting- 
ham, Portsmouth, and West Ham Corporations (15 to 
21 cars each). To this list may be added as worthy of 
note Johannesburg Corporation (115 cars); Calcutta 
Tramways (31 cars); and Bombay Tramways (25 cars). 

Over 15,000 Peacock brakes are reported to be now 
in use on more than 700 tramways in all parts of the 
world. 

Electric Railway Development In Italy.— The Italian Govern- 
ment have assigned ;f 2,700.000 for electric traction on various railways 
having steep gradients and long tunnels. A company has obtained a 
concession for the construction of an electric railway between Home 
and Naples, and another company proposes to build 100 km. of 
narrow-gauge electric railways across the Dolomite Alps. 
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TRAMWAY TO THE 
HENTALE " 



'' CIHETERO 
OF MILAN. 



HONU- 



In this country our towns and cities are allowed to 
expand without the slightest attempt at regulation by 
any competent authority. The result is that suburban 
districts are usually built without provision for main 
thoroughfares, and the 
congestion of the central 
districts is constantly re- 
peated in the suburban 
sections. Onthecontinent, 
this policy of laissez /aire 
is rightly regarded as too 
irrational for toleration. 
There a careful study is 
constantly made by 
qualified officials of plans 
which should be followed 
in suburban extensions. 
These plans, when finally 
adopted, are enforced on 
owners of property, who 
are thus required to sub- 
brdinate their individual 
action to the well-being 
of the whole community. 
^ In Italy more attention appears to be paid to this 
matter than in many other countries, and the authorities 
extend their supervision more rigorously to other 
details affecting sanitation and hygiene. An important 
department of the public work is that which deals with 




Station at Porto Roman a. 



The new cemetery is situated to the north of the 
city, in the district of Musocco, and is known as the 
Cimetero Monumentale. When deciding upon the 
construction of so large a cemetery at a distance of 
several miles from the city, the Corporation did not 
neglect to supply suitable means of access to it. As 
Milan was already provided with an electric tramway 
system it was suggested that an extension should be 

constructed to the new 
cemetery, and this project 
was ultimately earned out. 
The organization of a 
special service, which has 
since been effected, was 
described in a publication 
issued recently by Fran- 
cesco Minorini, chief en- 
gineer of the Department 
of Public Works, which 
would repay a study by 
the authorities of British 
municipalities. We are 
indebted to that gentle- 
man for a copy of this 
publication, and for 
numerous illustrations, 
some of which accompany 
this notice. 

The mortuary line had its original city terminus in 
the V^ia Bramante, just on the outskirts of the city, 
where a special station has been constructed, and where 
the funeral processions from various parts of the city 
converge. The bodies are there removed from the 




Funeral Train at the Cemetery at Musocco. 



the cemeteries, and it is probable that nowhere else 
has the system of burial been more carefully organised. 
The problem was first approached in Milan many years 
ago, when it was decided to make provision for one 
cemetery at a convenient distance from the city, the 
ultimate object being the closing of all the older 
cemeteries in various parts of the city. The construc- 
tion of the new cemetery was begun in 1889, and the 
first interments were made in 1895. 



hearses, and are placed in the funeral cars of the 
tramway for transportation to the suburban cemetery. 
The route from the suburban station to the Monu- 
mental Cemetery follows the highway, but the greater 
part of the line is laid on its own right-of-way, and is 
not used by ordinary traffic. The speed is low, and 
the track construction is of a light railway character, 
but of standard guage. A rail, weighing only 30 lb. per 
yard of a T section, has been laid on oak ties, 6 in. by 
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8 in. by 8 ft., placed at a distance of ^2 in. The over- 
head construction is of the bracket arm type, and 
presents no special feature. 

The rolling stock has been specially designed, several 
types of cars being provided. Each funeral train 
consists of a motor car and a trail car. The motor 
cars ^re of the single truck type, have three compart- 
ments, and are finished in walnut and teak. Each 
motor car has space for 44 passengers, while the trail 
cars carry 40 passengers. The windows are provided 
with frosted glass. The electrical equipment of the 
motor cars consists of two Thomson- Houston motors 
of 37 horse-power each, and beside the ordinary hand 
brake, the cars are furnished with compound compressed 
air brakes, with a compressor on the axles. Electric 
heaters are placed beneath the seats. The trail cars 
are mounted on two four-wheel bogies. These cars 
are also provided with compressed air brakes. 

The energy for the cars is provided by the Italian 
Edison Electricity Company, which supplies the power 
for working the Milan tramway system, as well as for 
lighting. 

A new funeral station has recently been completed 
near the Porto Romana, which is on the offside of the 
city, opposite to the original station in the Via 
Bramante. Elaborate buildings have been erected, 
and there are convenient waiting rooms for persons 
who, arriving by carriages to attend funerals, await the 
departure of the funeral trains. Adjacent to this 
station is a large car depot in which the trains are 
made up, and from which they proceed to the station 
platform. 

The rolling stock used in connection with the new 
station is of somewhat different design from the older 
cars. The motor cars are of the single truck type, and 
are about 22 ft. in length, being divided into three 
compartments, one being reserved for the casket, and 
two for persons accompanying it. There are also 
double bogie trail cars which can be attached to the 
motor car if required. 



LONDON COUNTY COUNCIL TRAMWAY 
MATTERS. 



The London County Council resumed their weekly meetings after 
the Christmas recess on January 21. 

Proposed Tramway Abandoned. 

On the proposal of the Highways Committee, it was agreed to 
rescmd resolutions approving estimates and sanctioning expenditure 
for the construction of a tramway in Blackheath Road to connect the 
tramways in Deptford High Street with those in South Street, Green- 
wich. The object of this junction line had been to provide alternative 
routes for the services from London to Greenwich, via Greenwich 
Road, and from London to Catford, via Lewisham High Road. The 
reason for abandoning the project was that the Greenwich Borough 
Council, although repeated efforts had been made, had refused its 
consent to the construction of the line. 

Greenwich Power-Station. 

The Committee reported that the two chimneys for the second 
portion of the Greenwich generating station were erected to a height of 
204 feet, and operations on them had been suspended pending the 
settlement of the questions as to the working of the station in its relation 
to the Royal Observatory. The height originally intended was 272 feet, 
and the cost was estimated at ;^28,ooo. The actual cost so far had 
been £izS>'1A' The present height would not be increased, but some 
further work was necessary to complete the chimneys at an estimated 
cost of ;f 2,080. It was agreed that this completion should be carried 
out by the Works Committee. 

Contract for Car Traverser. 

During the recess the Committee had accepted a tender by Appleby's, 
Limited, at £^ii 10s., for the supply of a car traverser for the central 
car repair depot. It was also arranged that the contractors should be 
allowed to sub-let to the undermentioned firms the following portions 
of the work : (i) W. Beardmore and Company, steel castings ; (2) 
Frodingham Iron and Steel Company, steel plates, bars, angles, etc. ; 



(3) Hadfield's Steel Foundry Company, axles, wheel centres, and 
tyres. Tenders had been invited from nine selected firms, but only 
two offers were received, the other one being from Heenan and Froude 
at £580. 

Draught Screens for Cars. 

On this subject it was pointed out that the Council at present pos- 
sessed, or had on order, i,ooo double-deck cars, of which 911 were 
provided with roof covers. Of these 423 had been fitted with a type 
of cover which did not entirely exclude draughts, and it was not being 
adopted for new cars. An efficient screen had been devised, which it 
was proposed should be fitted to the cars requiring it as soon as 
possible. The cost was estimated at £\o a car, of which it was pro- 
posed to charge ffi to capital account and £2 to revenue. It would be 
possible to complete the alterations on 50 of the cars during the 
current financial year, and it was recommended that the work should 
be done by the tramways department. 

The recommendations were agreed to. 

Track Insulators and Cables. 

The tender of BuUer's, Limited, for the supply of 2,000 track in- 
sulators at 3s. sjd. each, and that of Callender's Cable Company, 
amounting to /800, for the supply of two miles of jumper cable, had 
been accepted by the Committee. The expenditure would be charged 
to revenue account. 

Harrow Road and Paddington Tramways. 

In reference to the recent resolution of the Council to purchase the 
portion of this undertaking which is within the county of London, the 
Committee reported that the Metropolitan Electric Tramways, Limited, 
had written to the Board of Trade urging the Board to withhold their 
consent to the proposed purchase, on the ground that the lines would 
be rendered unworkable. In the course of correspondence, the Board 
of Trade intimated that it was incumbent upon them before approving 
of the service of a notice of purchase on the company to be satisfied 
that the interests of the public would not suffer. A reply to this was 
sent on behalf of the Council, stating that they would be prepared to 
come to any reasonable agreement for dealing with the matter, either 
by the Council working the tramways and arranging for mutual running 
powers, or by leasing the lines to the outside tramway authority. 
Finally the Board of Trade on December 18 signified its approval of 
the proposed service of notice on the company, and the notice was 
served on December 21. The Committee recommended, and it was 
agreed, that negotiations be entered into, and all necessary steps taken 
in connection with the arbitration (if any), with reference to the 
purchase of the lines. 

Street Improvements. 

In reference to the construction of tramways from Hammersnyith to 
Harlesden and later on from Hammersmith to Putney, the Improve- 
ments Committee presented a long report in regard to the cost of 
widening Hammersmith Broadway under the Council's Act of 1903. 
The widening was being carried out by Hammersmith Borough 
Council, and it was now proposed that the County Council should 
sanction expenditure not exceeding £30,000 as their share of the cost, 
half of which should be charged to the tramways account. 

The same Committee recommended acceptance of a tender by G. 
Wimpey and Company at ;f 6,393 for paving works for street widenings 
connected with the construction of tramways from Hammersmith to 
Harlesden. Messrs. Wimpey have already been awarded a contract 
for the tramway construction itself at ^^32,685. The tenders for the 
paving works were presented to the Council along with those for the 
tramway construction, on December 17 last, but decision in regard to 
the paving works contract had been deferred. 

Consideration of these matters was postponed, but the proposals 
were adopted at the meeting on Jan. 28. 

Medical Examination of Motormbn. 

Replying to questions, 

Mr. W. W. Thompson, chairman of the Highways Committee, 
promised to inquire into the allegation that motormen were medically 
examined after coming off their cars. The doctors carrying out the 
examinations were doing their best to meet the wishes of the men and 
to get them passed. It was hoped that in each case one examination 
would be sufficient. 

Contract for Slot Rails, etc. 

At a meeting of the Council on January 28, it was agreed, on the 
recommendation of the Highways Committee, to accept a tender by 
the Frodingham Iron and Steel Company, for the supply of 500 tons of 
steel slot rails and 190 tons of conductor rails required for the recon- 
struction of the Caledonian Road and Seven Sisters Road tramways. 
The amount of the tender was ^5,654. The only other complete tender 
received was that of Walter Scott, Limited, at /6,490. Steel, Peech 
and Tozer had tendered for the slot rails only at ;f4,462 los. The chief 
engineer's estimate for both lots was /5,622 los The amount of the 
successful tender included £(>ff> for contingencies. 

HiGHGATE Hill Light Railways Order. 

It was intimated that the Highgate Hill Tramways Company bad 
withdrawn their application for a Light Railway Order for the con- 
struction of additional lines in London and Middlesex. 
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THE AUSTRALASIAN TRAMWAY 
OFFICERS' ASSOCIATIOH. 



In a recent issue we briefly referred to the formation of the Austral- 
asian Tramway Officers' Association. We have now received a copy 
of the official report of the inaugural meeting, which was held in 
Sydney. New South Wales, on November 7-9 last. The meeting was 
called by the officers of the New South Wales tramways for the 
purpose of forming the Association. Mr. John Kneeshaw, tramway 
superintendent, New South Wales, was called to the chair, and the 
others present included Mr. O. W. Brain, M.Inst.E.E., electrical 
engineer, New South Wales ; Mr. G. R. Cowdery, A.M.Inst.C.E., 
tramway engineer, New South Wales ; Mr. B. Deakin, M.Inst.M.E., 
M.Inst.E.E., engineer and general manager. Ballarat and Bendigo, 
Victoria ; Mr. W. G. T. Goodman, M.Inst.C.E., M.Inst.E.E., 
M.Amer.Inst.E.E., engineer, Municipal Tramways Trust, Adelaide. 
South Australia ; Mr. A. C. Parker, general manager.. Hobart tram- 
ways, Tasmania ; Mr. W. H. Stanley, manager, Kalgoorlie tramways. 
Western Australia; Mr. T. P. Strickland, B. EM. Sc, A.Amer.Inst.E.E., 
principal assistant electrical engineer. New South Wales ; Mr. F. 
Thompson, secretary, Christchurch Tramway Board, New Zealand. 
The other foundation members of the Association are Mr. J. S. 
Badger, manager and chief engineer, Brisbane tramways, Queensland : 
Mr. J. J. Bodley, general manager. Municipal Tramways Trust, 
Adelaide, South Australia : Mr. A. Mitchell, manager and engmeer, 
Fremantle tramways, Western Australia ; Mr. S. Richardson, 
M.Inst.E.E., tramways and electrical engineer, Wellington Corpora- 
tion tramways. New Zealand: Mr. H. J. Somerset, manager and 
engineer, Perth tramways, Western Australia : Mr. E. E. Stark, 
engineer, Dunedin tramways. New Zealand ; Mr. J. J. Walklate, 
general manager, Auckland tramways. New Zealand. 

Mr. Kneeshaw gave the meeting some particulars of the arrange- 
ments which had been carried out for the formation of the Association, 
and he read two leading articles from The Tramway and Railway 
World, of August 31 and September 21 last, on the advantages of 
such Associations to those engaged in the operation of tramways. Mr. 
Goodman, who moved that the Association be formed, said that the 
extracts from The Tramway and Railway World showed the very 
valuable work which was being carried out by the Municipal Tram- 
ways Association in England, and they all knew the exceedingly good 
work that had been done by the Tramway Association in America. 
The time was now ripe for an Australasian Tramway Officers' Associa- 
tion. The resolution was unanimously adopted, and the members 
afterwards inspected the Waverley tramway depot, where a demon- 
stration was given of the process of thermit welding. 

On the following day, November 8, Mr. Goodman handed in a copy 
of The Tramway and Railway World containing an account of the 
Municipal Tramway Conference held in Manchester in the preceding 
September. The meeting then proceeded to draft a constitution and 
by-hiws. The following are the objects set out in the constitution : 

" {a) The acquisition of experimental, statistical, and scientific know- 
ledge relating to the construction and operation of tramways. 

(6) The diffusion of this knowledge among the members of the 
Association, with the view of increasing the accommodation of pas- 
sengers, improving the service, and reducing the cost of operation 

{c) The establishment and maintenance of a spirit of fraternity 
among the members of the Association by social intercourse. 

{d) The encouragement of cordial and friendly relations between the 
tramway undertakings and the public." 

It was agreed that the next meeting of the Association should be 
held in Sydney on October 7, 1908. Officers were elected as follow : 
President, Mr. Kneeshaw ; vice-presidents, Mr. Brain and Mr. Badger; 
committee. Mr. Parker. Mr. Deakin, and Mr. Thompson. 

Mr. Thompson called attention to the desirableness of tramway 
accounts being standardised as had already been done in England and 
America, and with this end in view he moved that information should 
be obtained from the officers of the various tramway undertakings in 
Australasia as to the classification adopted, and upon receipt thereof 
the committee should consider it and draw up a report to be circu- 
lated among the members of the Association, to be dealt with at the 
next general meeting. This was agreed to. 

Mr. Cowdery read a paper on thermit welding on tramway tracks, 
and spoke of the good results which had been obtained in Sydney 
since the first trial in April. 1903. It was the practice there to allow 
7 in. per mile for expansion. Expansion spaces were left at every 
stopping place. The variation of temperature in Sydney was 70 deg. F. 
In thermit welding of tracks, Leeds, the pioneer in England, was only 
a few weeks ahead of Sydney, while Sydney was a few weeks ahead of 
any city in the United States to adopt it. Directions had been given 
that in future all lines in Sydney likely to carry a fair traffic were to 
be thermit welded. His best advice and last words were, weld, weld, weld. 

At the meeting on Saturday. November 9, the following additional 
members were elected ; Mr. George Macoun, accountant in the 
electrical engineer's department of the Sydney tramways ; Mr. E. J. 



Cochrane, chief assistant to the engineer and general manager of 
Ballarat and Bendigo tramways ; Mr. Ford, resident engineer at 
Bendigo ; and Mr. W. Knox, chief accountant to the Ballarat and 
Bendigo Company. Mr. Macoun was then elected secretary and 
treasurer of the Association. 

It was decided that the secretary should communicate with the 
officers of the various tramway systems in Australasia for the purpose 
of obtaining statistics, in order that returns might be prepared showing 
the extent of the tramway undertakings and the volume of business 
transacted. 

The question of the eyesight test applied to employees was informally 
discussed, and the president was requested to collate all the available 
data, with a view to its distribution among the members of the 
association. 

The members subsequently inspected the Randwick workshops and 
examined a car fitted with regenerative control. 

TRAHCAR BRAKES. 

In the afternoon Mr. O. W. Brain read the following interesting 
paper on brakes : 

The subject of brakes has been selected for this short paper as one 
likely to be of some service to the members visiting Sydney, in view of 
the fact that this city can claim an experience in the matter that is, in 
some respects, unique ; and also as examples of all the types of brakes 
which have been adopted here from time to time, as the art progressed, 
can, with perhaps one exception, still be seen in service in the streets. 

Among the tramway systems running into hundreds of cars, it is 
thought that that of Sydney stands alone in having on the whole of its 
steam, cable, and electric rolling-stock employed power-brakes on every 
car, and in having adopted this practice in connection with the electric 
equipment from its initiation, with the exception of the first one or two 
experimental cars. These latter were merely examples of the small 
" bob-tail " or glorified horse-car which prevailed in American practice 
at that time. 

The experience here should also be the more useful for reference, in 
view of the steepness of the grades and the conditions associated with 
them, which are certainly exceptionally severe. Among these may l>e 
mentioned the i in 8 75 grade towards the top of a 30-chain grade largely 
of I in 10 on the King Street line, the 10 chains of i in 10 ending abruptly 
on a wharf at Neutral Bay, the numerous curves of i chain radius and 
thereabouts on grades up to i in 12 between rock and precipice on the 
Spit line, and other lengths of steep and sinuous track at North Sydney, 
Watson's Bay line, and elsewhere. 

Then, again, an unusual feature involving special braking considera- 
tions, is the practice of running considerable numbers of coupled motor 
cars, and not infrequently attaching to them seventy-seating double- 
bogie trail cars. This practice would appear at first sight to involve a 
sacrifice of the fundamental advantage of electric tramways— the one 
feature, in fact, which has enforced their recognition and enabled them 
to displace all competitors the world over, viz., the ability to economic- 
ally operate single-car units frequently. It has to be borne in mind, 
however, that the topographical conditions of Sydney are such that the 
main arteries leading into the city on the surface of the land are, and 
always must be, limited to a very small number. 

At the present time, although the extent to which the streets are 
monopolised by the tramways has already occasioned some complaint, 
there ^re only four double tracks into the city. It is certain that this 
number will admit of only very slight increase. Now, the number of 
units which can be passed along a street in an hour has, under tramway 
conditions, a certain definite maximum, after which any attempt to 
further increase the number merely means that the additional units will 
not get through. If, therefore, the number of cars requisite to carry the 
passengers is greater than the number of units that can be passed 
through in the time, it is clear that some of the units must consist of 
more than one car if the service is to meet with the requirements of the 
traffic. A very casual inspection of the maximum evening traffic is 
needed to convince one that the Sydney service must necessarily reach 
this stage during the heaviest daily loading ; and the requisite size of 
unit has been obtained by coupling motor cars, and also by drawing a 
trailer behind a single motor car or a pair of coupled motor cars. The 
latter, representing a three-car unit, requires a brake j>owerful and 
prompt in its action on all cars. 

As it is understood that utility is to be a primary feature of this 
Association's work, a history of brake practice in Sydney would be out 
of place. It will suffice, therefore, to enumerate the types of brake 
used in the order of adoption. 

On the steam trams the Fames' vacuum brake has been used for 
many years on trains of as many as five trailers and a steam dummy. 
This brake is still used at Newcastle, Broken Hill, and on the one or 
two isolated services where steam continues to be used. Each trailer 
is also equipped with a hand-brake. 

The first cable trams were equipped with hand-brakes on the dummy 
and trailer. There was, in addition, a powerful track -brake on the 
dummy. Later, the hand-brakes on the dummies were discarded, an 
air-brake made by the Gennett Company being adopted. The com- 
pressor was of the double cylinder axle-driven type, with flat cast-iron 
rubbing discs on either side of the eccentric sheave on the axle. Still 
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later, an improvement was made by the substitution of an eccentric 
strap and connecting rod, designed in the department. That was the 
practice at the time when the last of the cable tramways was converted 
to electric working. 

The use of the department's type of compressor was continued on the 
earlier electric motor cars, with hand brakes only. Later, a few of the 
Standard Company's motor-driven compressors were used. Then a 
sample electric disc brake, made by the American General Electric 
Company, was imported ; bat the axle-driven compressors retained 
the field until the Christensen motor-driven compressors were tried, 
since when this type has been used for all additional air brakes, with 
the exception of one or two samples of other makes. Meanwhile, on 
the very heavy grades of King Street, on which a few electric cars had 
to assist the cable service, and on the Neutral Bay line, the Spencer 
track brake had been adopted in addition to the air and hand brake. 

With the complete conversion of the King Street cable line to electric 
working, the four-wheel motor cars adopted on that service were 
furnished with Newell magnetic B type brakes, the old pattern of shoe 
being used. As this is a track brake, the only additional brake was the 
hand brake, which operates special wheel shoes, and is, therefore, 
entirely separate from the magnetic brake gear. 

The Newell brake was also applied to a number of eight-wheel cars 
built shortly afterwards, but Christensen air brakes continue to be 
installed on cars intended to be operated in pairs. 

In addition to the types of braking equipment mentioned in the fore- 
going, one sample Raworth regenerative car has been in service on the 
King Street line since April last. 

As an additional precaution, drivers are instructed, in cases of emer- 
gency, to reverse the motors and apply current, or, as a last resort, to 
open the main switch and put the reversed motors into parallel, so that 
they will act as generators on short circuit. The latter requirement is 
in the double motor equipment effected in the usual manner, by passing 
the driving controller-handle on to the parallel notches, but with the 
coupled motor-cars no movement of this handle is necessary, as the 
equipments of the two cars are permanently in parallel. 

It is always difficult to get the staff to appreciate that these electrical 
reversals are not so reliable as a good brake, the inclination being to 
regard tnem as a more powerful means of stopping the car, which should 
always be available if the equipment is in order. Of course, the power 
brakes are set to exert the maximum pressure on the shoes which 
may be incurred under usual conditions without risk of skidding the 
wheels. Any greater retardation of the wheels will thus probably be 
attended with skidding, resulting in a greater distance being travelled 
before the car is brought to rest. The driver should only therefore 
resort to the electric reversals in case of brake failure, or of his seeing 
that it is too late for the brake to avert an accident. In the latter case, 
the only hope is that by good fortune the condition of the rail surface 
may be exceptionally favourable, resulting in unusually high adhesion, 
in which case a very quick stop may be effected by an application of 
the electric reversal, which is powerful in its action under all circum- 
stances. Obviously, however, it must often be the case that the 
necessary condition of rail is not present, with the result that an 
inferior stop rs made, and the driver confidently reports that the 
reversal ^' failed to act." 

As the steam service is not of interest to members generally, con- 
sideration will be given to the brakes on the electric stock only. 

The electric disc brake was, after extended trial, discarded, as being 
altogether too spasmodic in its action for regular use. 

At the present time there are 767 motor cars in service or under 
construction, with the following equipments : 

(i) 352 cars with air brakes with axle-driven compressors. 

(2) 223 cars with air-brakes with motor-driven compressors. 

(3) 100 cars without compressors, but permanently coupled to motor 
cars carrying compressors. 

(4) 91 cars with Newell magnetic brakes. 

(5) I car with Raworth regenerative control. 

The air-brakes are all of the " straight air " or non-automatic class. 

The type of axle-driven compressor, which was ultimately stan- 
dardised by the department, and of which the majority of that 
description of equipment consist, has an eccentric sheave chamber 
mounte^ on the axle and carrying the two cylinders. The diameter 
of the latter is 7 in., the stroke of the piston being 2 in. The free air 
compressed when a car with 33 in. wheels is travelling at a speed of 
8 miles per hour is, therefore, 7-25 cubic feet per minute. 

The 7 in. brake cylinder was standardised, the correct shoe-pressure 
corresponding to weight of car being obtained by suitable arrangement 
of the levers. The shoe pressure adopted, as a result of experience and 
careful observation, is 90 per cent, of the tare of car complete with 
equipment. An interesting feature of this outfit is the automatic regu- 
lator, which, by means of a leather diaphragm, lifts the intake valves of 
the compressor when the working pressure of 341b. to 361b. is attained. 
A very considerable experience of both proved the disc type of driver's 
control valve to be very much superior to the trip valve. Each motor 
car carries a reservoir of 4 cubic feet capacity. 

There is only one set of wheel-brake shoes, to which both the power 
and hand gears connect. The latter is so arranged that a handle with 
a 9 in. radius has a leverage on the shoe of 180 to i in the case of a 



9 ton car, the leverage on cars of other weights being proportionate. 
The levers are so arranged that in case of the brakes being applied from 
both ends, the pressure of the shoe will correspond to the more powerful 
application, and not to the summation of the two. 

Trailers are furnished wtth an equipment providing a shoe-pressure 
proportionate to their weight, the brake cylinder being connected by 
means of a coupling-hose direct to the train-pipe of the motor car. 
Trailers are. therefore, not supplied with reservoirs. 

Motor cars that are not kept permanently coupled are equipped with 
a compressor each, the main pipes of the two cars when coupled being 
connected by coupling-hose, as well as the train- pipes. The output of 
both compressors is, therefore, available irrespective of which car is 
leading. 

The cost of a complete axle-driven set, with controllers, gauges, 
compressor, regulator, reservoir, brake cylinder, and piping, duty paid, 
and mounted complete on the car in Sydney, is £60, and the weight 
about 609 lb. 

These equipments gave very excellent service for many years. Pre- 
vious to the relief of the George Street traffic by the opening of the 
Pitt Street and Castlereagh Street lines, however, the density of the 
traffic had become such that the brake was constantly in use. and it 
was then found that the axle-driven compressor did not furnish sufficient 
air, owing to the short distance travelled between applications. It has 
also to be admitted that the axle is not a suitable place on which to 
mount an air-compressor, and the cost of mechanical repairs is. there- 
fore, high in a service on which fairly high speeds are maintained. On 
both these counts the motor-driven compressor has very much the 
advantage of the older type. 

With the exception of three or four experimental sets of other makes, 
the whole of the motor-driven equipments have been furnished by the 
Christensen Company. 

The output of the compressor is 1 1 cubic feet of free air per minute. 
The working pressure is from 65 lb. to 75 lb., the governor automatically 
switching in the motor when the air pressure falls to the former, and 
switching out when it has been pumped up to the latter. One such 
equipment is found ample for two cars, in addition to the motor-car 
on which it is mounted. The same general practice with regard to 
pressures, etc., is observed as in the case of the axle-driven compressor, 
the same size cylinder being used, with the necessary reduction in 
leverage in view of the higher air-pressure. 

Experience has resulted in special provision being made to prevent 
trouble in the event of the frame of the compressor equipment 
becoming alive. 

A disc valve, of the makers' special design, is used for the driver's 
control, the direction of movement having to be reversed in order to 
conform with the practice previously existing on the trams here. 

The compressor requires to be housed in a box measuring 28} in. 
by 24} in. by 21 J in. Hitherto, this has been carried under the car 
floor, secured to the underframe. In future designs, however, it is 
intended to accommodate the compressor on the floor, under one of the 
seats. 

The cost of a Christensen equipment, including compressor, automatic 
governor, pressure gauges, controllers, brake cylinder, reservoir, piping, 
and couplings complete, duty and all charges paid, and mounted on 
the car in Sydney, is ;f X07, the weight of the whole equipment being 
about 1,1291b. 

The Newell brake was first adopted on the King Street line, in view of 
the heavy grades to which reference has already been made. The neces- 
sity for a track brake on this service, when added to the air and hand 
brakes, had involved a cramped and inconvenient arrangement of the 
gear under the platform for the three types of brake. The Newell brake 
admitted of a less crowded and more satisfactory lay-out, and at the 
same time offered a more powerful brake. As members are doubtless 
aware, this eqiiipment requires the use of a controller with braking 
notches, as commonly used in England, but the energising coils of the 
track magnets are included in the circuit when the brake notches are in 
use. The track magnet is mechanically connected so that the resistance 
it offers to being dragged along the rail imparts pressure to wheel-shoes, 
which in the case of the four-wheel cars are provided specially, but on 
the double bogie cars are the ordinary hand brake shoe. In either case 
the application of the Newell brake results in three retarding forces 
against the movement of the car -firstly, that exerted against the rota- 
tion of the axle owing to its having to drive the motor while the latter 
acts as a generator ; secondly, the drag of the brake magnet on the rail ; 
and thirdly, the consequent pressure on the wheel shoes on the tyres. 
The circuit is self-contained on the car, and, therefore, the popular 
fallacy that a dirty rail will interpose a high resistance in the electric 
circuit, and thus prevent the brake from operating, is not warranted. 
A greasy condition of rail may, however, reduce the drag of the magnet, 
as well as the consequent pressure on the wheel shoe^ for a given current. 
On the other hand, it may fairly be argued that the current may be 
increased by travelling over the braking notches of the controller more 
rapidly, and that on such a rail a brake utilising the adhesion of the 
wheel alone is in a much worse position. Another source of unjustified 
apprehension with regard to this brake is the fact that motors are 
occasionally somewhat sluggish in exciting when reversed and paralleled 
with the trolley current off, which is known as the " third emergency ' 



II 



Digitized by 



Google 



ii6 



THE TRAMWAY AND RAILWAY WORLD. [February 6, 1908. 



in Sydney. A little consideration will show that the motors under the 
latter condition oppose one another, assuming that the residual polarity 
remains the same as that of operation. The available e.m.f. for start- 
ing the self-exciting field current will, therefore, be the difference of 
e.m.f. of the two armatures, the one of which has to overpower the 
other and reverse its field. As the speeds are practically the same, and 
the armatures and fields are identical in their construction, it is not 
surprising that the e.m.f. generated in the two armatures should occa- 
sionally approach very near to being equal, in which case self-excitation 
will be delayed perhaps indefinitely. This condition is, however, over- 
come in the arrangement of the braking controller, which parallels the 
armatures and fields, thus making the full e.m.f. of the weaker arma- 
ture available for excitation, and obviating the reversal of one field. 
There is sufficient hardness in the cast steel of the magnetic circuit of 
the field to ensure prompt building up of the field in all cases, provided 
the speed of the car is anything more than a crawl. 

A feature to be borne in mind in connection with this brake is, how- 
ever, that the initial voltage, i.e., the e.m.f. due to the residual field 
alone, is never high, and at low speeds is very low. A comparatively 
small resistance is therefore sufficient at this stage to prevent the 
machine building up at all. It has been found necessary on this 
account to bond the shoe to the distance bar between the shoes, as the 
mechanical joint between these two was originally in the electric cir- 
cuit, and its resistance was found to be of importance. For the same 
reason, it is necessary to maintain a particularly efficient system of 
inspection of the controllers, as a light contact, which would prove no 
obstacle to the passage of the 600-volt current on the power side, may 
make itself felt in the brake circuit. Experience has also shown the 
wisdom of duplicating the earth-wire connecting the distance bar to 
the motor base, and of substituting bare for the insulated cables, so 
that any injury will be apparent. 

A matter of importance in connection with the use of the car motors 
as generators for any purpose is the question as to whether the com- 
mutation of the motor will be satisfactory. It has been found neces- 
sary here on this account to refrain from using the magnetic brake while 
coasting down the grades — a limitation which is undesirable. There 
is no doubt, however, that there is a wide diffierence between the old 
pattern of brake shoe which has hitherto been in service here and the 
pattern of later design. This is amply demonstrated by some tests 
made by Mr. A. L. C. Fell, of the London County Council, in October 
of last year, in which it was found that the new shoe effected a retarda- 
tion of nearly 9 feet per second per second ; and with the hand-brake 
also applied, the wonderful result of 1 6 feet per second per second was 
attained. This is unquestionably beyond the safe limit of retardation 
with the average class of passengers on board. It would probably be 
less dangerous and certainly fairer to let the other fellow have a little 
of the bump. The relieving of the motors by the substitution of the 
new for the old pattern of shoe on the Sydney equipments is now under 
consideration. The difference between the patterns is that the magnetic 
circuit is much shorter in the new than in the old pattern, both through 
the magnet itself and the path of the flux through the rail. The latter 
in the old pattern was longitudinally down the rail, while in the 
new pattern it is transversely through the rail, giving a greater 
cross-section. The relation of the flux to excitation must, therefore, be 
much higher in the new pattern. A feature that should be kept in view 
is the fact that if a more powerful brake be put into the hands of the 
staff it will be used, not with a view to attaining the accustomed retarda- 
tion with less effort on the part of the motor, but for securing greater ease 
in keeping the schedule by dint of the time saved with more rapid deceler- 
ation. This can be confirmed by observation of the operation of the 
air and magnetic brakes in Sydney. The author does not know whether 
his colleague, the traffic superintendent, utilises this feature to improve 
his schedule. Accepting, however, in anticipation, the denial of the 
soft impeachment, he thinks Mr. Kneeshaw will agree that the cars 
equipped with the magnetic brake are customarily brought up to the 
stopping places at a higher speed, and stopped more rapidly, than with 
the air-brakes, although, so far, the shoe used is, with one exception, 
of the old pattern. It is also understood that the drivers claim to be 
able to keep the schedule better with them. While this all goes to 
show that the adoption of the more effiective new pattern of shoe will 
be advantageous, it also points the moral that with any type of brake 
with which higher and higher deceleration can be obtain^ at the cost 
of increasing duty imposed on the armature, it is necessary to have 
a wide margin in the performances of the motor as to heating, and 
particularly sparking. The basic principle which underlies this con- 
clusion is probably the fact that more rapid deceleration, within certain 
limits, means improved earning power, and is, therefore, apt to be 
utilised when available. 

From some observations made in connection with this brake, it was 
thought that the tractive effort required to draw the magnetic shoe 
along the rail was less than that due to the co-efficient of friction if a 
mechanical pressure were applied equal to the lift necessary to raise 
the shoe off" the rail ; in other words, that the latter was greater than 
the actual pressure. Careful tests carried out by Mr. Shenstone, an 
officer of the department, demonstrated, however, that the reverse 
was the case. The resistance due to friction is greater in the case of 
the magnetic shoe under conditions of apparently equal pressure. In 



connection with these tests, Mr. Shenstone observed that powdered 
metal was left on the surface after each test of the magnetic shoe, but 
not after the weighted shoe. The explanation of this would appear 
to be that the up-ending of the atoms of the surfaces of the metal, in 
accordance with the path of the magnetic flux, causes these projecting 
atoms of the two opposing faces to mesh or gear together. The con- 
sequent dislodging of a number of these atoms would account at once 
for the presence of the metal-dust, and also for the additional retarda- 
tion as compared with unmagnetised metal with equal pressure. It 
may be thought from this that the wear of the magnetic shoe will be 
greater than that of the mechanically-applied shoe. Practice does not, 
however, indicate that this is so for equal retardation of the car. 

The total cost of the Newell equipment, allowing for the additional 
cost of substituting a " B " controller for one of the " K " type, and 
including the supply of the track magnets and special wheel-shoes, and 
all suspending and connecting gear and cables, duty paid, and mounted 
complete on a four-wheel car, equipped with two 40-H.p. motors, in 
Sydney, is ^96. The additional weight, as compared with a car with 
'* K " controllers and hand-brake only, is 1,232 lb. 

The Ra worth regenerative control has now been on trial for about 
six months. In view of the radical change in the method of operation, 
it had been thought that the drivers here were unlikely to be favourable 
to this system. The reverse, however, appears to be the case, so far as 
can be judged by the short period the equipment has been on trial ; 
some of the drivers, in fact, speaking quite favourably of it from their 
point of view. The operation of the car fitted with this brake has been 
satisfactory ; but the cost of wear and tear has not yet been established. 
The unreliability of the control at speeds of under 6 miles an hour is a 
feature that might prove of importance from points of view other than 
engineering, and justifies caution in connection with its adoption. The 
cost of the equipment was £450, which included fitting the equipment to 
the car. The labour and supervision of the erection were furnished by 
the department. 

In apologising sincerely for the absence of merit which the author 
recognises in this paper, he can only ask for leniency on the ground 
that when he undertook the task it was his intention to follow up one 
or two special phases of this subject which he had hoped would have 
imparted some originality and special interest to it. Quite exceptional 
circumstances have, however, prevented his giving the time he had 
intended to the work. He hopes, nevertheless, that these hurried notes 
will prove of some little service to the members of this Association. 

The proceedings of the gathering were closed by a visit to the Ultimo 
power-station. 

OPENING FOR CAPITAL IN ASSAM. 

The Indian newspapers report a speech made by Sir Lancelot Hare, 
Lieutenant-Governor of Eastern Bengal and Assam, early in December 
in reference to the construction of tramways in Assam for connecting 
various districts with existing railways. He said that much had been 
talked of and written on the subject, but no terms had yet been agreed 
to which the public investor was prepared to accept. The local invest- 
ing public did not seem to be large enough, and the wider public did 
not know or care enough about the schemes to run any risk without a 
guarantee of interest. If he could obtain the consent of the Govern- 
ment of India, he would be prepared to devote a fair amount of money 
towards meeting the claims under a guarantee. Looking to the con- 
figuration of the province, a series of short lines linking up the railway 
and the river with the chief producing and trade centres, and not any 
one long line only, were clearly indicated. Several such lines should 
be under a single company, with single management, single stock and 
a single main workshop. In this way much saving could be effected. 
It was well understood that, standing alone, a short line could not 
afford the expenses of efficient management. On the average about 
25,000 rupees per mile was required for a fully-equipped tram hne. 
He would like to see 100 miles, more or less, built in the Assam Valley 
and 100 miles in the Surma Valley, under two companies as a beginning. 
He had little doubt that if, say, two lakhs of rupees a year could be 
guaranteed for the possible payment of interest, it would be a very 
good provincial investment ; and very great and substantial progress 
would be made. 

New York Subway Extension.— The extension of the New 
York Subway under the East River to Brooklyn was opened for traffic 
on January 9, and at once resulted in considerable relief to the excessive 
congestion of traffic on Brooklyn Bridge. The trains on the extension 
of the Subway were crowded, and there was much local celebration. 
The work of construction has been in progress since September, 1902. 



Tramway Electrification in Russia.- It is announced that the 
Odessa tramways are to be extended over a distance of 140 kilometres 
and converted to electric traction. It is also reported that the con- 
tractors for the electrification of Moscow tramways have deposited 
with the Russian Imperial Bank /io,ooo required as a guarantee. 
The Municipality intend to issue a loan of ;f 1,870,000 for defraying 
the cost of construction and equipment. 
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BIRMINGHAM CORPORATION TRAMWAY 
ACCIDENT. 

Report by Lieut.-Col. H. A. Yorke. 

We give below the full text of the report to the Board of Trade by 
Lieut.-Col. H. A. Yorke on the accident which occurred in Birming- 
ham on October i : 

I have the honour to report for the information of the Board of 
Trade, in compliance with your Order of October 4, the result of my 
inquiry into the accident that occurred on the Birmingham Corporation 
Tramways at about 6-35 a.m., on the morning of October i. 

In this case, as tramcar No. 22 was descending the incline in 
Warstone Lane, the motorman (Inspector Hall) lost control of it, with 
the result that it ran away down the incline, and was overturned at 
the corner of Warstone Lane and Icknield Street, striking an overhead 
standard as it fell. Two passengers died from injuries received, and 
twelve were injured more or less seriously. 

The car was a four-wheeled, double-decked car, fitted with the 
hand brake, electric rheostatic brake, and the magnetic track brake, 
and also with four sanders, namely two at each end, and a lifeguard 
of the trigger type. The total length of the car was 27 ft. 6 in., the 
wheel-base being 6 ft. The gauge of the tramway is 3 ft. 6 in. 

At the time of the accident there were about 16 passengers on the 
car, half of whom were inside and the other half on the top. Most of 
the inside passengers succeeded in jumping off before the upset, 
receiving slight injuries in so doing. The passengers who received 
the fatal or serious injuries were those on top of the car. 

Warstone Lane is about a quarter of a mile long, the gradients in 
it being as follows, commencing from the top of the hill : i in 143 8. 
I in 227. I in 17, i in ig"j, and i in 366. Warstone Lane itself is 
straight, but there are curves at the top and bottom of it, that at the 
foot of the hill being the worst. There is a double line of tramway 
along the Lane, and the curve of the line up>on which the car was 
travelling, between Warstone Lane and Hingeston Street, which is 
at the foot of the hill, has a radius of 40 feet, the curvature being to 
the right. The superelevation of the outer rail at the centre of the 
curve is if in. In consequence of the gradients in Warstone Lane, 
the regulations of the Corporation provide that all cars shall stop at 
both the top and bottom of the hill, and that the speed round the curves 
shall not exceed four miles an hour. 

Car No. 22 left the dep6t at 4-59 a.m., in charge of motorman J. E. 
Mountford. This man says that he made the usual examination of the 
car before starting and found that everything was right, and that the 
sand hoppers were full of sand. The car had to proceed from Rosebery 
Street depot to the city terminus at Edmund Street before coming into 
service. On the way to Edmund Street, Mountford says he tested his 
magnetic brake, and found that it had no effect when the brake handle 
was on the first and second notches, acted indifferently at the third 
notch, and did not come into full effect until the handle was on the 
fourth notch, when it brought the car up with a jerk. Mountford was 
then using the controller at '* No. 2 " end of the car, which was at that 
time the leading end. He left Edmund Street at 5-9 a.m. for the other 
terminus of the route at Foundry Road, and descended the hill in 
Warstone Lane with safety by means of the hand brake. On returning 
from Foundry Road he was driving at "No. i " end of the car, when he 
states that he found that the magnetic brake acted satisfactorily on all 
the notches. On arriving again at Edmund Street he met Inspector 
Hall, and informed him that there was something wrong with the 
magnetic brake at " No. 2 " end of the car, and arranged that he should 
meet him on the following journey from Foundry Road and try the 
brake. Mountford then proceeded to Foundry Road, still being at 
•• No. I " end of the car. On the return trip from Foundry Road he was 
driving from "No. 2 " end* and on nearing Edmund Street terminus 
he picked up Inspector Hall. The car left Edmund Street for the third 
trip to Foundry Road at 6-29 a.m., with Inspector Hall in charge of the 
car, and motorman Mountford standing alongside of him, but not taking 
any part in the handling of the car, which was still being driven from 
" No. 2 " end. Inspector Hall seems to have tried the magnetic brake 
when going down the incline in Summer Row, with the result that on 
the first, second, and third notches it did not act properly, but brought 
the car up with a jerk when the handle was movai to the fourth notch. 
Inspector Hall continued on the journey and stopped, as required by 
the regulations, at the corner of Frederick Street and Warstone Lane. 
When he reached the incline in Warstone Lane he again tried the 
magnetic brake, which on this occasion seems to have completely failed 
on all notches. He then moved the handle to the "off" position and 
tried the brake a second time, but still without effect. He then tried to 
stop the car by reversing the handle from the forward to the back 
position, and moving the controller handle to the sixth notch of power, 
but still without effect. By this time he was more than half-way down 

* The reason why ihe motormaD has to change ends at the terminus at Foundry 
Koad is because at that terminus there is only a cross-over road between the two 
tracks; whereas, at the terminus at Hdmund Street, nochanj'e of end is nrrded owing 
to the fact that there is a loop round which the car^ run, 



the hill, and had entirely lost control of the car. He then applied his 
hand brake for the first time, to the fullest possible extent, but the speed 
of the car was such that the hand brake had little or no effect in 
checking it. On reaching the curve at the bottom of Warstone Lane 
hill the wheels skidded, and almost immediately afterwards the car 
turned over to the outside of the curve and fell on its side, striking a 
trolley wire standard in its fall, the passengers on the top being thrown 
on to the pavement, and one of them crushed between the standard and 
the car. 

The immediate cause of this disaster was the action of Inspector 
Hall in taking the car down Warstone Lane with a defective magnetic 
track brake, and experimenting with that brake on the incline. Had 
he applied the hand brake before starting down the incline, no acci- 
dent would have occurred, as the gradients are such that the car 
might well have been controlled by means of the hand brake only, 
the only precaution necessary being that the hand brake should be 
applied at the commencement of the hill, so that the speed of the car 
should be checked from the outset. That this is the case is proved by 
the fact that motorman Mountford had already taken the car down 
the hill that morning by means of the hand brake only. Inspector 
Hall seems, however, to have selected this hill for the purpose of testing 
the magnetic brake, and did not attempt to apply the hand brake until 
the speed of the car was far beyond its control. 

Rule 28 of the printed rules and regulations issued by the Corpora- 
tion for the guidance of their motormen is as follows : 

" Any defect in the mechanical or electrical equipment of the 
car, whether the result of an accident or otherwise, must be 
reported in the book provided for that purpose in the car shed. 

•• If a defect is discovered on the road, and cannot be remedied 
by the motorman, the attention of the nearest inspector should be 
called to it. 

" Motormen must in no case take the risk of running a car which 
is not under absolute control." 

In drawing the attention of Inspector Hall to the defect in the 
magnetic brake, motorman Mountford seems to have complied with 
this rule, and the responsibility for the accident must rest upon 
Inspector Hall, whose action was entirely contrary to the spirit of the 
last sentence in the rule. 

The failure of the magnetic track brake to act on this occasion is 
said to have been due to a broken "grid " in the fourth resistance 
box on the car. According to a statement made by Mr. C. W. Hill, 
electrical engineer of the Corporation tramways, the controller at 
" No. 2 •' end of the car, and the insulation of the cabling and wiring 
of the car, were after the accident found to be in good order, and the 
only defect that could be discovered was the broken grid The 
resistance boxes, of which there are five, are in use both for propelling 
and braking purposes, and it might be thought that such a fracture 
would be discoverable, not only when the magnetic brake was in use, 
but also when current was being supplied from the trolley wire for the 
purpose of starting the car. Mr. Hill's theory is that the electrical 
pressure of the current for driving purposes would be sufficiently 
great to bridge the gap formed by the fracture, whereas, in the initial 
stages of braking, current generated by the motors acting as generators 
would have a low pressure, and would not be able to overcome the 
interruption in the circuit. Experiments made in my presence by 
Mr. Trotter, the electrical adviser to the Board of Trade, at 8, Richmond 
Terrace, however, hardly support this theory, as it was found that a 
current of 10 amperes, which is probably less than the usual current 
passing when cars are starting from rest, is sufficient to cause fusing 
to take place between the two opposing ends of the fracture, and 
between the sides of the broken and adjacent members of the grid. 
No such signs of fusing were, however, discernible in this case. It is 
therefore impossible for me to say whether the above explanation of 
the failure of the magnetic track brake is the correct one or not. 



The Projected Lucknow Tramways.— It is reported from 
Lucknow, India, that the Municipality have agreed to recommend the 
Government to extend by nine months the time allowed to the British 
Eastern Electric Company for the construction of the proposed electric 
tramways in Lucknow. The Municipality, however, resolved that 
this should be the last extension of time to be granted. 



Improved Time Recorder. — In these days of keen competition 
the manufacturer cannot afford to brush aside any means whereby 
greater efficiency and better discipline can be effected in the factory. 
To enable employers to obtain absolutely accurate printed evidence of 
time worked by their employees, automatic time recorders were intro- 
duced into this country ten years ago by the International Time 
Recording Company of London. To perfect their systems and 
machines, improvements have been designed from year to year. Their 
latest, and we consider, most important forward move has been 
made in their *' Rochester card recorder." This machine now auto- 
matically prints in blue the time of " regular arrivals" and in red the 
•• late comers *' and " overtime." This improved " Rochester ' should 
prove a great boon to employers and to their time and cost clerks, 
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SERIOUS ACCIDENT IN GLASGOW. 



On Friday evening, January 3, a serious accident occurred in Glas- 
gow, when a car descending High Street, one of the steepest tramway 
gradients in the city, got out of control. The weather was frosty and 
foggy, and the street was thronged with lorries and vans. The car had 
over 30 passengers. Soon after the car began to gather speed, it 
collided with an aerated water lorry. The lorry was smashed, the 
horse was killed, and a man and a boy in charge were thrown on the 
street. The boy, Robert Heggie, died in the infirmary a few hours 
later. A little further on a collision occurred with a railway lorry, 
and James Dolan, the driver of the car, was thrown out, and died from 
his injuries soon afterwards. The lorry was wrecked, but the driver 
and horse escaped. The windows of the car were shattered, and the 
passengers thrown into a state of great alarm. The wild rush of the 
car was not checked, and a little further on it struck an empty lorry, 
capsizing and smashing it, injuring the horse and throwing the driver 
to the ground. The chances of collision were the greater, as there 
was now no car driver to ring the warning bell. Fortuniitely when 
the car crossed Duke Street, there were no cars on the cross route in 
the way, and this dangerous spot was passed without further disaster. 
A similar escape took place at Glasgow Cross, where several tramway 
routes converge. The policemen on point duty, seeing the car coming 
down at terrifying speed, cleared pedestrians out of the way. The car 
had now got to the level, and began to slow down, but before it finally 
stopped it collided with a fourth lorry, to which it did some damage, 
but the driver and horse escaped. Besides the two cases of fatal 
injury, some eight or nine people were more or less hurt. The safety 
of the passengers in the car was secured by the exertions of the con- 
ductor, Walter Child, who stood in the doorway and prevented the 
people from jumping off, as many of them wanted to do. Several of 
them suffered from shock. Dolan, the motorman, had been in the 
service of the tramway department since 1894. Since the beginning 
of electric traction on the system in 1901, he had acted as a motorman, 
passing all the periodical examinations and gaining the usual certifi- 
cates. Dolan regularly earned the bonus for freedom from accidents, 
his record being clear. 

On Jan. 14 Colonel Yorke, on behalf of the Board of Trade, held 
an inquiry in Glasgow with regard to the accident. The proceedings 
were public. 

The evidence was opened by several witnesses, who spoke to 
having thoroughly examined the car at the Langside depdt on 
January i and 2, and also on the morning of the day of the acci- 
dent. It was examined along with others in the ordinary course. 
A new brake-shoe was fitted, and the brake gear was adjusted 
generally. The car was in thorough order. 

Walter Child, the conductor of the car. said that he and James 
Dolan, the motorman, joined it at 2.58 in the afternoon. Their 
first journey on it was from Mount Florida to Springburn, and every- 
thing was then all right. After returning, they did a second journey 
from Mount Florida to Springburn, arriving at Springburn at 4.47. 
When at the Springburn terminus, it was found that the reversing 
handle would not come off the controller. Dolan made no ob- 
jection- at least in witness' hearing— to proceeding. The reversing 
handle was left on what was now the rear controller. A start was 
made back from Springburn about 4.52. He stopped at the com- 
pulsory stopping-places on the journey. It was somewhat foggy. 
It was when they were passing the lane near the prison wall that 
he first thought the motorman was in difficulties. Witness was on 
the platform at the time. He could not see the driver, as the 
passengers were standing up terrified. The speed was at its highest 
at College goods station. Witness described the collisions, and 
said he did not notice where the driver fell off. Their greatest 
speed was at least 25 or 30 miles an hour, the maximum being 
reached just before they struck the first vehicle. At Glasgow Cross 
the speed would be 10 or 14 miles an hour. He applied his brake 
then, because by that time he felt there was something far wrong 
when the car did not stop. 

In cross-examination the witness said that as the reversing lever 
was out of action, the braking was confined to two methods, the 
hand brake and the magnetic brake. If he had been signalled to 
put the brakes on at the back, he would have tried to do so. 
He believed that Dolan did everything possible to keep the car 
under control. At the end Dolan had been using the electric brake 
with all his force. 

Colonel Yorke pointed out that if the conductor had' applied 
his hand brake at the wrong time, at a time when it was not 
required, it might have had the effect of interfering with the 
working of the magnetic brake, and therefore the conductors were 
warned not to apply their brakes unless they got a distinct signal 
to do so from the motormen in front. 

William Falconer, timekeeper, said he had tried to get the 
reversing lever off the controller before the car left Springburn, but 
had failed. 

Colonel Yorke said that he had had the inspection of these electric 



tramways, and stated that the Board of Trade did not call upon 
the Corp>oration to adopt the magnetic brake. It was a voluntary 
action on the part of the Corporation to adopt it in addition to the 
hand brake and the other brakes. They adopted it in order to 
facilitate their service and the working of the cars with greater 
certainty in traffic. The Board of Trade welcomed the decision of 
the Corporation in adopting the magnetic brake on their cars. They 
were one of the first bodies to do so. He only said that in fairness 
to the Corporation, because it showed that the Board of Trade did 
not consider it necessary for safety to have four brakes on the cars. 
The Board of Trade distinctly stipulated the hand brake, the 
rheostatic brake, and the power to reverse the motors of the car, and 
so bring it to rest. This final operation was only to be done in the 
greatest of emergencies. 

John Muirhead, motor inspector, also spoke as to the reversing 
lever, and said he knew that this trouble did not affect the operation of 
the hand or the electric brake. He instructed the motorman to proceed 
towards Mount Florida, and asked the timekeeper to ring up Langside 
for a fitter to meet the car on its arrival there, and, if necessary, 
exchange it. Dolan left without a murmur ; he had no hesitation 
in leaving, and witness had no hesitation in allowing him to go. He 
could not exactly say that the motorman was under his orders. Witness 
simply reported a man for abusing his equipment. Dolan would have 
been within his rights if he had objected to take the car downhill. 
If witness had had any doubt as to the safety of the car, it would 
not have left Springburn. Dolan was a very capable driver. A car 
had often been taken down che incline with the hand brake in safety. 
The route was opened before mechanical brakes were fitted. The 
witness declined to answer a question put by Mr. T. Scanlan, for 
the relatives of Dolan, as to whether it was a breach of the rules to 
ask Dolan to proceed with the car when it was defective. 

John Ferguson, engineer, Corporation Tramways, who examined 
the car at the Langside depot after the accident, detailed the extent of 
the damage. There was no indication that the hand brake was in use. 
The brakes were due to be adjusted that night, but they were in quite 
good condition. The sand-holders were practically full, and the gear 
was in working order. The wheels had run less than 8,000 miles since 
they were put in. So far as he could see, the magnetic brake was in 
good order, but he did not test it. He would not have anticipated any 
danger from the car being allowed to proceed with the reversing gear 
out of order. 

Alexander Gerrard. who said he had charge of the car building and 
repair shops at Coplawhill, stated that he examined the car after the 
accident. Witness found controller No. i (that was the undamaged 
one) with the reversing handle stuck in the forward position. That 
was owing to a pawl dropping, due to a pivot having become un- 
screwed. No. 2, the damaged one, had the main handle on the full 
braking point and the reversing spindle in the forward position minus 
the handle. The entire cabling of the car was in perfect order. 
Witness tested the electric brake with a new controller, and found that 
the connections outside the controller and the brake shoes were in 
perfect order. He also drove the car from the other end, and found it 
in the same condition. The hand-brakes on both ends were also tested 
by him and found in good working order. 

Police evidence was given to show that before Dolan was thrown 
off the car he appeared to be working the brakes. 

Professor A. Jamieson was called by Mr. Scanlan, and gave the 
opinion that none of the four methods for controlling the car could be 
dispensed with consistently with the safety of the public. 

The inquiry was closed. Colonel Yorke intimating that he would 
report to the Board of Trade in due course. 

An inquiry under the Fatal Accidents Inquiry (Scotland) Acts was 
held in Glasgow on January 23 before a Sheriff and jury, regarding 
the deaths of James Dolan, tramway motorman, and Robert Heggie, 
van boy. The evidence was similar to that given at the Board of 
Trade inquiry on January 14. The jury returned a formal verdict. 
They added that there was not sufficient evidence to show how the 
car got beyond the driver's control, but the jury were of opinion 
that the reversing handle not being in its proper place at the time 
of starting, the car should not have been sent on its journey. 



Cowan's Limited, have secured contracts for switchboards for 
H.M. battleships "Minotaur" and "Shannon," also for Gibraltar 
Dockyard ; seven switchboards for the lighting of the Franco-British 
Exhibition (including Andrew's patent discriminating devices) ; and a 
repeat order for sub-station switchgear for Hammersmith Council 
(including Andrew's reverse-current relays). 



Bruce Peebles and Company, Limited, have secured, through 
Messrs. Willans and Robinson, a Stepney Borough Council order for 
a 2,000 Kw., 6,000 volts, 50 cycle, 3-phase alternator, to be driven at 
1,500 r.p.m. by Messrs. Willans and Robinson's steam turbine. They 
have also an order from Cardiff Corporation for a 250 kw Peebles- La 
Cour motor converter, this being a duplicate of a unit previously 
ordered 
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TRAMWAY AND ELECTRIC RAILWAY 

LEGISLATION. 



Session of igo8. 



In our issue of December 5 last appeared a list of tramway and 
electric railway bills to be promoted in the session of Parliament just 
opened, together with a statement of the main objects of the measures. 
We now present our usual tables, giving lengths of lines proposed, 
estimated cost and capital powers, these being now obtainable since 
the bills and relative documents have been deposited at the Parlia- 
mentary offices. 

The number of bills is not appreciably greater than the small total 
of last year, being 32, as against 30. The number of which notice was 
given in November was 33, but one, the Rhondda Urban District 
Council Bill, as to the reconstruction of two bridges to carry tramways 
over the Taff Vale Railway, was not deposited. The number of bills 
promoted by companies is 14, against 18 last year. Of these, 8 propose 
new works and capital, against 13 last year. The total length of lines, 
reckoned as single track, is over 80 miles, compared with 124 miles 
last year. The estimated cost (which excludes equipment) is ;f 2,357,988, 
against ;f6,54g,2i9, and the new capital is ;f3.oo7,333, against 
/lo, 199,000. The money figures were largely increased last year by 
the Channel Tunnel and the London and North Western Railway 
electric railway schemes. One marked peculiarity shown by Table i 
is that the whole of the proposed new lines are in London and its 
vicinity. The discouragements to private enterprise have at length 
succeeded in reducing tramway proposals by companies throughout 
the country except in the Metropolitan district to zero. This undesir- 
able state of things can hardly continue. It may also be noted that 
the bulk of the proposed capital is in connection with two competitive 
motor road schemes, one of which has tramways associated with it. 

Local authorities are promoting 18 bills, of which all but two 
propose new lines or fresh borrowing powers, or both, as against 
12, including nine proposing new works last year. The schemes, 
however, are small, being confined to short extensions of tramway 
systems and to powers to run motor omnibuses. The length of lines, 
measured as single track, is 38 miles, compared with 71 miles a year 
ago, and the estimated cost (which in the case of local authorities 
includes equipment) is ;f 938,349, against /2, 114, 133. The fresh 
borrowing powers amount to ;f 998,387, against ^'2, 114,557. The 
municipalities appear in the meantime to desire no further extensions 
of great importance, while they have helped to prevent the natural 
expansion which would have been carried on by companies. 

The total figures for both companies and local authorities are thus 
118J miles of single track, against 195J miles last year; estimated 
cost, ;6 3*296,337, against ;f 8,663, 332 ; and new capital and borrowing 
powers, /4. 005. 720, against ;f 12,313,557. 

Since the bills were lodged the possibility has arisen that the 
following bills promoted by local authorities will not be proceeded 
with : Belfast Corporation, Bolton Corporation, Erith Tramways, 
Kingston-upon-Hull Corporation, and Morecambe Corporation Tram- 
ways. These bills have been rejected by towns' meetings, but polls of 
the ratepayers are in some cases being taken, upon the results of 
which the decisions to proceed with or to abandon the measures depend. 
In the cases of Bolton and Erith the promoters have decide to abandon 
the bills. 

NOTES. 

COMPANIKS' BILL8 <TABLB I.) 

Crovdon and District Tramways.— This bill incorporates a 
company, and the promoters named are J. B. Braithwaite, F. W. 
Reynolds, A. H. Sanderson, F. E. Savory, R. P. Sellon, and Joseph 
Shaw. 

London Motor Roadways Approach. — The promoters are the 
Roads Construction Company, Limited, a company registered under 
the Companies' Acts. Thus, no statement of capital of the company 
is required in the bill. The motor roads proposed are to run from 
Hammersmith to the Bath Road, near Eton, but the exact length is 
not stated. 

London and Windsor Motor Roads, Tramroads, and Tramways. 
— A company is to be mcorporated by the bill, and the promoters 
named are F. L. Davies. W. N. Lewis, H. W. W. Davey, and H. F. 
Ensor. The scheme is the largest, from the capital point of view, of 
all the land transport proposals of the session. The motor roads, 
apart from the tramroads and tramways, are estimated to cost 
£1,132,977, out of which ;f626,233 is for works and the rest for land. 
The tramroads are to be deemed to be a railway. 

West London, Barnes, and Richmond Tramways. — The bill 
incorporates a company, and the promoters named are F. W. Reynolds, 
A. H. Sanderson, F E. Savory, R. P. Sellon, and H. B. Renwick. The 
long period of 60 years is asked before the local authorities can purchase 
the undertaking. An enormous amount of road widening for the tram- 
ways is proposed, the land for which and the work of widening are 



estimated to cost no less than £105,244 out of the total estimate quoted 
in the table. 

The following additional bills promoted by companies do not propose 
any new lines or additional capital : Bristol Tramways, Great Northern, 
Piccadilly, and Brompton Railway, Highgate Hill Tramways, Maccles- 
field and District Tramways (Abandonment), North East London 
Railway, Nottinghamshire and Derbyshire Tramways. 

LOCAL AUTHORITIBS' BILL8 CTABLB IL) 

Ayr Corporation Tramways. — £.2,^yy out of the total estimate is 
for purchase of land and street improvements necessitated by the 
tramways. 

BoLTON Corporation.— Out of the total estimate, £17,457 is for 
street widenings for the tramways. 

Burnley Corporation. — The estimate includes money for obtaining 
motor omnibuses and £54,000 for street improvements associated with 
the tramways. 

DoNCASTER Corporation. — A new road and road widenings for 
tramway purposes are included in the scheme, the cost of which is put 
at £150,000, leaving only £9,000 for tramways proper. 

Keighley Corporation. — The estimate is for motor omnibuses. 

KiNGSTON-upoN-HuLL CORPORATION. — Street improvements are to 
cost £31,500 out of the total, and the remaining figure includes £40,500 
for cars and additions to the power plant. 

Leeds Corporation.— £15, 000 of the estimate is for cost of tramways 
authorised by the Pudsey Tramways Order, 1905, which are being 
taken over. 

London County Council (Tramways and Improvements). — 
£84,900 of the estimate is for street improvements. 

Merthyr Tydfil Corporation.— The estimate is for motor omnibuses. 

Morecambe Corporation Tramways. — Part of the lines will be 
reconstruction of existing tramways. 

Rochdale Corporation. — Out of the total cost, £19,000 is for a 
new street required for the tramways. 

Widnes Corporation. — The estimate is for motor omnibuses. 

The following additional bills promoted by local authorities do not 
propose any new lines or fresh borrowing powers : Erith Tramways, 
Wolverhampton Corporation. 



{Length in Miles & Chains^ 



TABLE I. 
Companies' Bills. 



Croydon and District Tramways... 

Lanarkshire Tramways , 

London Motor Road ways Approach 1 
London U n i ted Tramways 
London and Windsor Motor Roads,' 

Tramroads, and Tramways 
Metropolitan District Railway ... 
Metropolitan Electric Tramways..,! 
West London, Barnes, and Rich- 
mond Tramways ... 

Totals 



1-^ 



Double 
Track 


Single 
Track. 


Total 
reck'n'd 
as single 

track. 


Estimated 
Cost. 


M. Ch. 
4 16 


M. Ch. 


M. Ch. 
8 32 


59.489 


29 


2 


60 


626,578 
7,399 


29 7 


17 


58 31 1 


1,449.444 


I «4 


- 


2 28 


50.738 


2 61 


5 I 


10 4J 


164,340 


37 47 


5 20 


80 34 ' 


£2.357.988 



Capital. 



i 
"3.333 
204,00(1 



1,620,000 
750,000 



320,000 
f3. 007.333 



TABLE IL 
Local Authoritie.s' Bill. 



I Length in Miles & Chains. 

I I Total Estimated 

, Double Single reck'n'dl Cost. 
I Track. Track, as single 
track. 



Ayr Corporation Tramways ...| 

Belfast Corporation ' 

Blackburn Corporation j 

Bolton Corporation I 

Burnley Corporation ' 

Doncaster Corporation 

Keighley Corporation 

Kingston-on-Hull Corporation ...' 

Leeds Corporation , 

Leith Burgh 

Liverpool Corporation (General] 

Powers) 

London County Council (Tram-I 

wavs and Improvements) 
Merthyr Tydfil Corporation ...' 
Morecambe Corporation Tram w'ys' 

Rochdale Corporation 

Widnes Corporation \ 

Totals I 



M. Ch.! M. Ch. M. 
o 69 o 3 I 



o 55 I 

48 

1 13 
5 19 
I 79 



32 
6 



35 
59 

4 
12 

21 

2 
17 



Ch. 
61 



77 
59 

34 I 
28 ' 



47 
40 
15 

32 ! 
35 1 

~64 I 
18 



i 
18.250 

9.200 
23.550 
124.000 
159.000 

6.000 

ir>5,5oo 
105.000 
56.722 

2.900 

240,400 

5,000 

54327 

21,500 

7,000 



15 43 7 24 38 30 



£938,349 



Borrowing 
Powers. 



£ 

25.000 
60,000 

t),2iX) 
23.560 
124,000 
159,000 
6,000 
105.500 
105,000 
50,000 

2.goo 

240,400 

5,000 

54.327 

21.500 

7.000 



£998.387 



TABLE IIL 
Totals. 



Length in Miles & Chains. I 

I I I Total Estimated 

[Double Single reck'n'd. Cost. 
Track. Track, las single 
I track. 



Companies' Bills 
Local Authorities' Bills 

Totals 



M. Ch. M. Ch.j M. Ch. £ 

37 47 1 5 20 I 80 34 . 2,357.988 
15 43 I 7 24 38 3" 938,349 



I 



Capital or 

Borrowing 

I*owers. 



£ 

3.007,333 

99«.J87 
£4.fK»5.72o 
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FINANCIAL COMMENT. 



The bank rate has now been reduced to 4 per cent., and unless some- 
thing entirely unforeseen occurs it will very soon be lower. Experience 
shows that high rates for money are usually succeeded by very low 
rates, and there are good reasons for thinking that the present instance 
will conform to precedent. At the same time it is well to bear in mind 
that there are reasons which tend to make the rates for money higher 
than the average for the past two or three decades. 

The spending capacity of governments and municipalities throughout 
the world tends to augment, and the old praises for thrift and the saving 
of money are little heard of and less regarded. When no one is 
saving money the cost of borrowing naturally comes heavy to those 
who need it, and those companies and corporations who live in the hope 
of replacing old loans at the old rates are inviting disappointment to 
themselves. The anticipated rise in gilt-edged— or as our friends the 
socialists would no doubt prefer guilt-edged— stocks, is likely to be a 
mild and transitory phenomenon. But there is no reason why tram- 
way companies who have borrowed money at cheap rates in the past 
with no early fixed date for repayment, should not succeed in earning 
good profits. 

DEPRBOIATION AND RBNEWAL8 AT DUNDEE. 

The report of Mr. Peter Fisher, general manager of the Dundee 
Corporation tramways, to the Town Council, referred to in our issue 
of January 18, calls to mind the fact that under Parliamentary powers 
the amount to be set aside to provide for depreciation and renewals is 
fixed annually by the assessor of railways. It is of some interest to see 
what the amounts have been Electrification was completed in July, 
1900, and time enough has since elapsed to gauge the trend of deprecia- 
tion allowances. 

The following table is therefore introduced, showing the amounts set 
aside under this head during the last five years, together with the 
quantities which are usually invoked for comparison : that is to say, the 
capital expenditure, the car miles, the passengers carried, and Board 
of Trade units consumed. 







Capital 
Expen- 
ded in 
thou- 
sands. 


Car 
Miles 

In 
thou- 
sands. 


Passen- 
gers 
ill 
thou- 
sands. 


' B.T.U. 

in 
' thou- 
sands. 

1 _ 


Depre- 
ciation, 


! 

Main- 
tenance 

£• 


Total 
Main, 
and 
Dep. 


May 15, 


1903 .• 


256.6 


^8 


10,640 


! 1,605 


1.340 


3.399 ' 


4.739 


„ 


1904 .. 


263. 


943 1 


II. 421 


1,661 12,943 


3.782 1 


67.26 


»f 


1905 •• 


266,8 


933 


11,641 


1.586 1 4.371 


4,682 ' 


90.53 


11 


1906 . . 


297» 


1,006 1 


13.086 


1,818 6,401 


5.336 


11.739 


" 


1907 .. 


312.8 


1,162 ' 


15.554 


2,207 


8,316 


6,138 


14.454 



Also, since the question of depreciation cannot be duly weighed 
without taking into consideration the scale of expenditure upon main- 
tenance, the amounts charged against revenue under this head are above 
set out. It will be noticed that since 1903 the allowance for deprecia- 
tion has been sextupled and more. Meanwhile, the expansion of the 
undertaking as indicated by the capital expenditure is but a little more 
than a sixth, the car mileage has increased about a fifth, and the 
passengers carried by half as much again. It is naturally unwelcome 
to the council to find depreciation allowances mounting up in this way 
when the public are looking for reduction of fares. It will be more 
satisfactory when rate of tramway depreciation is sufficiently understood 
to enable a fixed sum or a fixed proportion of the capital expenditure 
to be set aside annually from the commencement, and thus avoid the 
raising of hopes which have subsequently to be damped by the inexor- 
able necessities of providing for physical decay. 

KALQOORLIB BLBOTRIO TRAMWAYS, LIMITED. 

The traffic receipts of this company are decreasing, and the shares 
are very near rubbish prices, as may be seen by our list. The 6 per 
cent. B Debentures are to be bought at three-fourths of their par 
value which involves a yield of 8 per cent., in spite of the operation of 
a sinking fund calculated to redeem the A Debentures in seventeen 
years from June 30th, 1906. Debentures not previously redeemed are 
to be paid off on Jan. ist, 1937, at 102 J, when the concessions of the 
company will be falling in. That the securities of the company are 
now so low is to be ascribed to the poor outlook which faces the town 
of Kalgoorlie and the surrounding district. The inhabitants depend 
for their livelihood almost entirely upon the great mines in the 
neighbourhood, and these are suspected of being almost within sight of 
exhaustion. No new mines are being opened up, and the prospect of 
the mining industry is exceedingly gloomy. Should it be extinguished 
the whole country would probably revert to its original state. 

The chairman, addressing the A Debenture holders in September, 
1905, congratulated them on holding such a good solid dividend- 
earning investment as that stock, and spoke of a future for the district 
in grazing and agriculture. Probably the best hope for the company 
lies in the possible construction of the trans-continental railway, which 
is expected to make Kalgoorlie a distributing centre for the country 
between that town and counties to the south and east. The railway is 
supposed to be necessary for the defence of Australia ; a belief in its 



early construction was certainly one of the reasons put forward to 
induce Western Australia to join the Commonwealth. 

THB SUNDBRLAND DISTRICT BLBOTRIO TRAMWAYS. 

This company, having got into difficulties chiefly through the adop- 
tion of unsuitable plant, was obliged to convene a meeting of its deben- 
ture holders on December 30th, 1907, for the purpose of authorising 
the issue of prior lien debentures to the amount of ;f 20,000. The 
company is now showing commendable energy in difficult cir- 
cumstances. Situated in a mining country its receipts have been 
nearly all on week-end days, running from ;^40 in the middle of the 
week, to £140 on Saturdays. The plant has, therefore, been very 
partially occupied, and it hoped by carrying goods on working days, 
to somewhat amend these very unsatisfactory conditions. 

Further income is expected from the local authorities for road light- 
ing, which is to be effected by the inexpensive device of fixing lamps to 
the existing standards. The difficult task of raising fares already fixed 
too low has already been accomplished with the welcome assistance of 
the labour leaders of the miners, who were brought to see that a 
private undertaking could not be expected to carry passengers at less 
than cost ; and it is satisfactory to learn that simultaneously with an 
increase in passengers, the number of car-miles is being reduced. 

With these examples of energy and enterprise it is quite possible 
that, in spite of the debenture charges, second debenture charges, and 
interest on prior lien bonds, which have been piled on to the under- 
taking, the unfortunate shareholders may yet see something by way of 
return upon their investment. 

AUOKLAND BLBOTRIO TRAMWAYS DEBENTURES. 

These debentures, being unaccompanied by junior stocks, occupy an 
inconspicuous space in the list of prices quoted on the London Stock 
Exchange, and are apt to escape attention. They, nevertheless, afford 
sound security for the interest they yield and for their capital value. 
The tramways are situated in the city and suburbs of Auckland, New 
Zealand. Those within the city may be purchased by the corporation 
of that town on June ist, 1932, or any time after that date, on giving 
one year's notice, The purchase price will, however, be arrived at by 
valuing the tramways as a going concern, and though it is stipulated 
that no account is to be taken of good-will, that cannot greatly affect 
the issue. The receipts of a tramway does not depend upon the good- 
will of its customers as to those of a publican or a physician. The 
tramways without the city, may likewise be purchased by the several 
district authorities, but the earliest date is two years later, and should 
any part of the tramway be thus purchased, the company, nevertheless, 
will retain the right to run cars upon the lines so purchased, as much 
as may be necessary and expedient to provide an efficient service. 
In the latter case the local authority is to be paid for the use of its 
lines upon a scale to be determined by arbitration. This is a fair and 
reasonable arrangement, a great deal better adapted to encourage the 
investment of capital than that provided in our Act of 1870. 

The authorised amount of the debentures is ;f3oo,ooo, or half the 
total capital of the company. This would be too high a proportion if 
the debenture interest were to be a perpetual charge on the undertaking. 
But the company is under covenant to provide in this month, and 
hereafter annually, a i per cent, sinking fund to be invested in these 
debentures, by purchase under 105, or by drawings at that price. 
At this rate the whole issue would be cancelled in about 36 years, so 
by the time there comes any question of purchase by the city corpora- 
tion or local authorities the amount of the debentures outstanding will 
have sunk to within very safe limits. Meantime, the net earnings of 
the tramways suffice to cover the debenture interest more than three 
times over, and the provision for maintenance and depreciation seems 
not only adequate, but even liberal. In any event, apparently, save 
that of compulsory liquidation of the company, the debentures are 
redeemable only at 105, and the effect of the sinking fund must be to 
keep them pretty close up to this figure. They are, therefore, well 
worth attention by steady-going investors who are not too greedy, 
but willing to accept a shade under 5 per cent. The price quoted is 
now a few points above par. 

THE BRISTOL TRAMWAYS AND OARRIAQE OOMPANY, LIMITED. 

This company has such an excellent financial record that in the 
recent offer of ^250,000 4J per cent, mortgage debenture stock, it was 
not necessary to enter very fully into the present position or future 
prospects of the company. A critical date in the company's career is 
likely to occur in seven years' time, when the Corporation of Bristol 
will be entitled to exercise its powers under Section 43 of the Tram- 
ways Act, 1870, to purchase part of the system within the city. By 
that time, however, the company no doubt will have so strengthened its 
position in the surrounding districts that the Corporation will be un- 
likely to take any steps which would have the effect of disorganising a 
system of traffic which has already proved of great value to the inhabi- 
tants. In any case the debentures issued are sufficiently well-secured 
to be beyond the reach of any perturbations which may arise. The 
reserves accumulated are a great credit to the direction of the com- 
pany, and there are many undertakings in all parts of the country 
which might imitate, with advantage, its practice in maintenances and 
renewals, and its method of dealing with depreciation generally. 
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TRAMWAY AND OMNIBUS SHARES. 



Aujount 1 
Ranking 

for ' 
Dividend. 


3} 
U 

§ ! 


Name. 


Divd. 
Prev, 
Half- 
year. 


Divid'd 
Last 
Half. 
year. 


Quotations. 
Jan. 30. 


Latest 
Business Done, 

Price. Date. 


Yield 

on 
Buying 

Price. 
£ 8. d. 


Dividend 
Due.* 


Quotations, 1907. 


Highest 


Lowest. 


260,007 


^ 1 


A nglo- Argentine Tramways 6% Cum. l8t Pref. 


WX, 


B% 


5i-6i 


61^ 


Jan. 30 


4 19 





Apr., Oct. 


G^ 


5^.V 


320.000 1 


5 ' 


Do. do. 10% Non-Cnni. 2Dd Pref 


54% 


H% 


n-H 


8t^ 


Jan. 30 


5 19 


6 


June, Iti-e. 


8 


n 


135.000 


1 


AHHoeiatcd OniDibuH Ord. 




7|^. 


TS T^ 




1 






75.606 ! 


1 


Bath Electric Tramways Pref. Ord. 


5% 


for '06 


H-H 






6 3 


3 


Apr., Oct. 


1 


4 


75,000 1 


1 
10 


Do. do. 5% Cum. Pref. 


5% 


5% 


iti-+fl 


17/6 


Jan. 14 


5 6 


9 


Jftn &July 


1 


u 


15,000 


Blackpool and Fleetwood Tram way h ... 


9/- 


4/- 


12i 12g 






5 3 





22 Aug. 






100.000 


16/- 
18/-' 
10 


Hlackpool. St. Anne's, and Lytbam Ord ... ... ...| 






-i 


... 










50,000 


Do. dc do. 5% Cum. Pref. 1 




... 


-J 












60.000 


Bombay Klectric Supply and Tramways Co. 6% Cum. Kref. 


6% 


4/8-377 


9-9g 


9i* 


Jan 21 


6 1 


6 


Feb., Aug. 


H 


n 


75.000 


b 
5 


Brisbane Electric Traniwavs Investment ("0. Ord. ... ' 




21- 


3: -34 


G7/6 


Jan. 4 


2 17 


3 


Map. 


3A 


m 


75.000 


Do. do. do. do. 5% Cum. Pre!. 


5% 


2/6 


4I-4J 


93/9 


Jan. 21 


5 2 


9 


May^ Nov. 


5i^ 


4ft 


50.00) 1 


10 


Bristol Tramways and Carriftjte Co 


9* 


H 


12; —13 


13 


Jan. 30 
Jan. 23 


6 18 


6 


Feb., Aug. 


15i 


14 


50,000 


10 


Do. do. do. 4% Cum. Pref 


4- 


4 


9-9A 


9A 


4 4 

5 17 


3 
"T 


May, Nov. 






400.000 t 1 


8tk. 


British Columbia Electric Railway Def, Ord. 


7i% 


for '06 
for'06 


1 26-129 


127i' 


Jan. 30 


135 


122i 


300.000i* 


Do. do. do. Pref. Ord 


6% 


105 109 


106i 


Jan. 30 
Jan. 80 
Jan IB 
Jan. 30 


5 1 


6 


May, Nov. 


116i 


105 


300,000i' 


Stk. 
10 


Do. do. do. 5% Cum. Perp. Pref. ... 


5% 


for '06 


101-104 


103^ 


4 16 


3 


May, Nov. 


1103 


101 


131.301 ! 


British Elcetne Traction Ord. ... ,.. ... 


3 


3 


1-14 


31/3 


1 Apr., Oct, 


IJ 


161.437 


10 


Do. do. 6% rum. Pref 


3 


3 


4-4i 


85/- 


1 Feb.,-4up. 


8^ 


4i 


100.000 


5 


Buenos Avres and Belgrano Electric Tramways Ord. 


3'>^ 


for -06 


48-^ 


... 




3 1 


6 


Apr., Oct. 


4ft 


m 


40,000 


5 


Do. do. do. " A " 6% Cum. Pref. 


6% 


for'06 


n-^ 


5 


Jan. 22 


5 14 


3 


Apr., Oct. 


54 


H 


27.500 


5 


Do do. do. "B" do. 


6% 


for'06 


4^^ 


... 




5 14 


3 


Apr., Oct. 


H 


42 


113,436 


5 
5 
5 " 


Buenos Ay res Grand National Tramways Ord ., 




... 


24-3 


53/l§ 


Jan. 3 


Jtin. 


3g 


2 


90,1(00 


Do. do. do. 5% Cum. Pref. 


6 


3/- 


j^-tg 


80/. 


Jan. 29 


5 14 


3 




n 


3J 


137.610 


Calcutta TramwavH Ord. 


9% 


7% 


6i-^7 


6i 


Jan 21 


5 14 


6 


Apr.^ Oct. 


m 


6^ 


30.000 


5 
I 


Do. 5% Cum. Pref 


5% 


5% 
6d. 


4i-5i 


5tfH 


Jan. 22 


4 13 





Jan., July 


58 


5h 


491.222 


Cape Electric Tramways 




^-i^ 


- 1 


Feb.. Nop. 


ft 


k 


15.000 


10 


Cartliagena and Herrerias Steam Tramways 


7 


6% 


6-7 


6,^ 


Jan. 17 


10 8 


9 


Junf 


iij 


6fJ4 


40,000 


5 


City of Birmingham TraiMways 5'^ Cum. Pref 


10% 


... 1 4i-4^ 


85/- 


Jan. 10 


5 5 


3 


Apr., Oct. 


5i 


4f. 


248.000 


5 


(Uty of Buenos Avres Tramways (1904) 


5% 


1/3 


5^-5A 


Shh 


Jan.^ 


4 12 





Apr., Oct. 


54 


4.n« 


60,000 


1 


City of Carlisle I'^lectric Tramways ... 


H% 


lor '06 


2/— 2/6 








1 


5.000 


10 


Clontiu-f and Hill of Hovvth Traniwayw ... 






5i-6 


H 


Jan. 30 








11,500 


10 


Cork Electric Tramways and Lifjhting Co. 


10/- 


ann. 


9i-9^ 




... 


5 2 


9 


Mar. 


9^ 


H 


12.327 


10 


Do. do. do. 5% Cum Pref. ... 


5/- 


5/- 


9i-9t 


... 




5 2 


9 


Jan. 1. Dec. 30 




3.000 


10 


Dublin and Lucan Electric Railway 5% Cum. Pref 


5/- 


5/- 


34 


... 






Se]j.l5 Aug.29 




1.900 


10 

10 
10 


Do. do. do. Ord 


















60,000 


Dublin United Tramways Co. (1896), Ltd.. Ord 


6/- 


6/. 


13-14 


13* 


.Tan. 29 


4 5 


9 
3 


Feb , Aug. 


15 


m 


59.987 


Do. do. do. 6% Cum. Pref. ... 


6/- 


6/- 


vii~iH 


13^ 


Jan. 15 


4 7 


Feb., July 


HU 


121 


40.000 


5 


Hastings and District lOloctrio Tramways 6% Cnni. Pref, ... 


... 




4f-4i 


87/6 


Jan. 24 






102 


97 


20,000 


10 


Imperial Tramways Ord. 


10 


8 


11—12 


Hi 


Jan. 30 








20.000 


10 


Do, 6?f, Cum. Pref 


6 


6 


lOJ— 10| 


log 


Jan. 30 






... 


30.000 


5 


Isle of Thanet Electric Trys. and Lighting Co. 5% Cum. Pref. 




1/3 


ir-n 


... [ ... 




Mar., Sept. 




250,000 


1 
10 


Kalgoorlie Electric Tramways 






l^T-i 


... r 


5 7 
4 14 


6 
3 


Mau 


24 


1 


28,723 


Lnnarkshire Tramways 




5/6 


10-lOi 


m 


Jan. 30- 


Feb, Aug. 


^ 


ft 


594.188 


1 


Lisbon Electric Tramways Ord 


5 


1/- 


H-ih 


20/- 


Jan. 16 


Jul,,. 


m 


9^ 


425.553 


1 


Do. do. 6% Cum. Pref 


6 


7*d. 


^1 




... 


6 





J«iy. 


m 


§4 


773, 592 A' 


Stk. 
"10" 


London General Omnibus Ord 




5% 


42-47 


43 


Jan. 28 






Mar., Sept. 


1^ 


I 


25,000 


Do. do. 5% Cum. Pref 


s% 


5% 


5~€ 


5-^ 


Jan. 27 






Jan., July. 


82 


37 


60,007 


1 


London Motor Omnibus Ord 




1/4 








... 






9A 


44 


40,000 


5 


Do. do. 6% Cnm. Pref 




2/2 






74.000 


6 


London Road C^ar 


40 


6 


2^2* 


50/. 


Jan. 5 


... 
6 5 





Feb., AuK. 
Feb., Aug. 


3^ 


2ft 


5.471 


10 

4 


Do. 5% Cum. Pi-ef 




Sin 


6-8 






31.000 


Lomlon Street Tramways 




21- 


•i-\ 




.. 


... 




Mar. 


H 


g 


125,000 


10 


L<mdon Unit<!d Triimways (1901). Ltd., 5% Cum. Pref. 


3 


5 


n-^ 


m 


Jan. 29 


5 17 


9 


Jan., July. 


9* 


73 


22.900 


5 


Manx Electric Railway 5A% Cum Pref 


5^ 


5^ 


4i-5 






5 10 





June, Dec. 


5i 


4a 


314,016 


1 
1 


Metropolitan hlectric Tramways Def 

Do. do. do. 5% Cum. Href 


6d. 


6d.' 


in-h 


1/3 


Jan. 28 


Nil 






ik 


ft 


500.000 


H~\^ 


16/9 


Jan. 28 


5 6 


9 


Feb., Aug. 


1 


i 


.'47.500,000 


*100 


Mexico Tranrways (ren. Con. Ist Mt. 5% Gold Bonds 




f>% 


84-86% 


85 


Jan. 30 


5 19 


3 


Mar., Sept. 


86 


79 


50.000 


5 


New General Traction 6",> I'um. Pref 




6/- 


i-n - \ ... 1 .-. 


Jan.. July. 


1^ 


i 


110.923 


'10-- 

10 


' North Metropolitan Tramways 




1/- 


k-i 


4/4i 


Jan. 20 








... 


5.000 


1 Oldham, Ashton. and Hyde Electric Tramways Ord 


7/- 


5/- 


H-H 




! 


1 7 1 


3 


... 






5.000 


1 Do. do. do. do. 5%Cum.PreI. 


5% 


for '06 


8-8i 






' 6 1 


3 




... 


100.000 


1 


Perth (W.A. I Electric Tramways Or.l 


5 


1/- 


ft-4A 




1 - 


1 7 5 


6 


Mar. 


H 


ft 


245,000 


1 


! Potteries Electric Traction Ord 


4 


4 


A-fi. 




7 2 


3 


Mar. 
Feb., Aug." 


i 


i 


245.000 


1 

10 


'1 Do. do. 5% Cum. Pref 


6 


6 


fn~H 




1 7 5 


6 


H 


i 


24,912 


ProvincialTraniways Ord 


3/- 


5/- 

r 6/- 


4i-5 




I 8 





Dec. 


5i 


H 


10,000 


10 

5 

>100 

10 


1 Do. do. 6% Cum. Pref 


6- 


9i-10A 


9^ 


Jan, 23 
Jan. 30 
Jan. 30 


5 14 

5 9 

6 16 


3 
3 



June, Dfc. 
June, Dec. 
Apr., (Jet. 


11 

144A 


lOi 


30.000 


Hanjjoon Electric Tramways and Supply Co. 6% Cum, Pref. 


3/- 


5-54 


5i| 
122A 


5 


85.000 


1 Han Paulo Tramway, Li^'ht, and Power 


... 1 *2i 


120-124 
"7-8 


, 101 


6,343 


1 Snowdon Mountain Tram road Ord 






' 


... 1 ... 


169.570 


1 
5 
5 


South Metropolitan Elec. Try.s.A Lighting Co. 6% Cum Pref. 


... 1 6^d. 


^k-\h 




1 5 13 





Feb., Aug. 


lA 


A 


3.900 


Southport Tramways 


4/- ' ... 


3^3J 1 ... 




1 




30,000 


StaOmnibus 5^<V, Cnm. Pref. 


... 1 2/9 


4-1 




... 1 ... 


.Ian., July. 


li 


i 


40.000 


5 

1"5' 


York- hire (West Riding) Electric Tramways Ord 

Do. do. do. do. 6% Cum. Pref... 


' 


I-IA 1 ... 




.War. 


1ft 


1 1 


46,261 


1 


3^-3^3 


72/6 


Jan. 22 


1 




Mar. 


4 


u 



ELECTRIC RAILWAY SHARES. 



1.8S3,610£' 
1,480.0004- 



Stk^ 
Stk. 



Central London Ord. Stock 



65-68 



City Mild South London Cons. Ord. Stock ... 



78.000 



10 



Great Northern and City Pref. Ord. 4'^. 



2i 



159.000 I 10 ' G.N., Piccadilly, and Brompton Ord. 



500 .000 
1.412,263£-| 



10 



Liverpool Overhead Ord. 



Stk.' Mersey Cons. Ord. Stock 



5.732,062i: 



J. 235^000 1^ 
2.499, 200i.' 



Stk._ 
Stk. 



Metr opolit-in Con y. .^ 

Metropolitan District Ord. 

Unde j,'rouiid Electric Railways Co. of London, Ltd., 5% 
Profit-slinring Serured Notes. 



5 ann. 



42- 44 

ij-ir 



67* 



4-5 



i a-1^ I 



2-4 



38^ — 39A I 38S 



10 11 



m 



36—40 




9 Feb., Aug. 



82i/ 






Ftb., Aug. 


50.i i 


T 



Feb., Aug. 
Feb , Aug. 
Feb.. Atig. 
Feb., Aug. 
Feb., Aug. 
Feb., Ausr. 


8 
2 


ST 


7 

60i 
19i 


3 


Jttttr, Dec. 


89 



5 4^ 
39' 
Ih 
_4 _ 
If 



54 



Date of final payment is given in italics. 
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THE TRAMWAY AND RAILWAY WORLD. [P^ebruary 6, 1908. 



FINANCIAL REPORTS AND COMPANY 

MEETINGS. 



New South Wales Tramways.— The New South Wales tram- 
way revenue for the last quarter of 1907 was ;f 280,427, compared with 
;f 232,517 for the corresponding quarter of 1906. The expenditure was 
;^'2 10,059, against ;f 196.099. 

Durban (Natal) Tramways.— During 1907 the total receipts 
were £85,392. the working expenses ;f5i.o3i, and, after paying all 
charges, the net surplus was ;f 2,236. The revenue from 11,493,288 
passengers was equal to i6*67d. per car mile. 

Liverpool Traffic Development.— At a meeting of the Liver- 
pool Tramways Committee, on January 10, the traffic development 
in 1907 was announced. Last year the figures were: Receipts, 
£57^*9^9 15s- 2d., an increase of ;f 8,137 2s. 4d. or 1-59 per cent, 
over 1906: passengers carried, 124,043,239, an increase of 1,948,711 
or 1*44 per cent.; mileage run, 12,231,799, an increase of 115,865 
or '95 per cent. The average earnings per car mile amounted to 
ii-22d., as against iii7d., an increase of •o5d. The receipts 
exceeded those of 1905 by ;f2i,8o9. 

Rio de Janeiro Tramway, Lis:ht and Power Company.— 

The directors announce that, owing to increasing business in Europe, 
they have opened offices at 46, Threadneedle Street, London, E.C., 
and that the registers, etc., will be transferred on February 14 to 
the above address from the offices of the British Empire Trust 
Company, Limited, who have hitherto acted as secretaries and 
registrars in Europe. The company also announce that, owing to 
the pressure of other engagements, Mr. William Mackenzie, of 
Toronto, has resigned the presidency, but will remain chairman of 
the board. Dr. F. S. Pearson has been elected president, and 
Mr. R. M. Home -Payne and Mr. E. R. Wood additional vice- 
presidents. Mr. George Flett (managing director of Dick, Kerr and 
Company, Limited), has also been elected an additional director. 

Geneva Tramways Company (1906).— The report for the 
period from December 17, 1906, to September 30, 1907, sets out the 
scheme under which the assets of the Geneva Tramways Company 
(the old company) were sold to this company. It also states that the 
profit and loss account of the Swiss company shows a gross profit on 
working of 562,148 f., and, including the credit balance of 227,652 f. 
brought forward from the previous period, makes a total of 789,800 f. ; 
and after making provision for the necessary contributions to amortisa- 
tion, renewal, and reserve funds, amounting together to 179,332 f., 
there remained a balance of 610,467 f., out of which a dividend of ij 
per cent., amounting to 300,000 f., has since been paid, leaving a 
balance of 310,467 f. to be carried forward. Of the dividend of 
300,000 f. above referred to, 299,940 f . has been received by this com- 
pany in respect of its holding of shares in the Swiss company. 

London Southern Tramways Company.— At an extraordinary 
meeting of this company, on January 3, Mr. W. M. Murphy, who 
presided, moved a resolution authorising the secretary to pay the 
shareholders £1 2s. 7d. per share, being the balance of the available 
funds realised by the sale of the company's undertaking to the London 
County Council. The chairman also reviewed the facts connected 
with the sale, as these were set out in the circular, already published, 
which was issued in December by Mr. J. Barber Glenn, the secretary 
and liquidator of the company. The amount now to be distributed, 
he pointed out, was a very small return for their /lo shares. It was, 
however, some gratification to the directors to have received a 
number of letters from shareholders expressing satisfaction with 
what the board had done in saving something out of the wreckage. 
The motion was adopted, and a vote of thanks was awarded to the 
chairman and the secretary for their services. 

Burmah Electric Tramways and Lisrhtins: Company.— The 
report of the directors for the year ended July 31 last states that the 
receipts have barely covered the expenditure, in spite of the fact that 
the current expenses have not appreciably increased. During the 
year the plague continued with unabated activity, and about one 
third of the population left the city by reason of the epidemic, and 
the usual inflow of visitors ceased almost entirely, so that the directors 
consider the decrease in the receipts of about /i,ooo is less than might 
reasonably have been expected. Since August last, when the plague 
was reported to have ceased, an improvement in the receipts has been 
manifested. In spite of their endeavours, the directors have been 
unable as yet to evolve any satisfactory solution to the fuel difficulty. 
No coal has yet made its appearance in Mandalay. and the company 
hav^ still to rely upon wood for their heating power, and for this 
reason it has been impossible to eflfect any reduction in the charges for 
power, which continue abnormally high. The outlook seems generally 
to be more favourable. 

Edinburgh and District Tramways Company. —The directors' 
report for the year ending December 31 shows that the total receipts 
were ;f 264,872, an increase of ;f 2,868 over the previous years. The 
working expenses and general charges amounted to £i37'5^^^ a 
decrease of ;f 6,292 as compared with the previous year. After making 



provision for rent up to December 31, 1907, and also for interest on 
debentures, etc., there remains a balance of ^^24,960, which it is 
proposed to deal with as follows : Contribution to capital redemption 
fund for the years 1904 to 1907, with interest to December 31, 1907, 
;f8,492 ; dividend on preference shares for the years 1904 to 1906, and 
half-year to June 30. 1907 (whereof one and a-half year's to June 30, 
1905. was paid on August i. 1907) at 5J per cent, per annum. £14,437 • 
writing off balance at debit of suspense expenditure account, /1.829 ; 
leaving /201 to be carried forward. The total receipts per car mile 
run were io'55d., and the working expenses and general charges 
5'48d., or including the corporation charges for rent, etc. (3 96d.). 
9-44d. per car mile, leaving a profit of 11 id. per car mile. 

Dublin Unitecl Tramways Company.— The directors' report 
and accounts for the half-year ended December 31 last show that the 
total receipts were ;fi77.503, compared with /i25,i46 in the corre- 
sponding half of 1906. The working expenses were £91, 15-^^ against 
;f 78,552. and the credit balance was ;f86,349, against ;f 66,594. 
After payment of interest, etc., the amount available for division 
is ^64,841. out of which it is provided that dividends be paid at 
the rate of 6 per cent, per annum free of income-tax on the ordinary 
shares, together with a bonus of is. per share also free of tax on the 
ordinary shares. It is proposed to set aside ;f5.ooo to reserve and 
renewals fund, ;f 1,000 to accident insurance fund, ;f 10.000 towards 
reconstruction and maintenance, and ;^2,6oo as further provision 
against the guarantee to the Irish International Exhibition. 1907. 
The remaining sum of ;f8,74i is carried forward. A year ago the 
dividends were at the same rate, but there was no bonus. The 
The number of passengers was 31,671,954, against 26,689.129, and the 
car mileage was 4,177,974, against 3,767,756. The working expenses, 
exclusive of some small miscellaneous items charged to revenue 
account, were equal to 5'io7d. per car mile. The number of cars in 
stock is 311. 

Metropolitan Railway Company.— The directors' report for 
the half-year ended December 31 last states that the total receipts 
amounted to ;f 347,851, an increase of ^^3.776, and the expenses to 
/191.959. a decrease of £5,914. The net revenue account, after pro- 
viding for prior charges and placing £6.000 to the depreciation fund, 
shows a balance of £19,846 available for the ordinary stock. After 
payment of a dividend at the rate of los. per cent, per annum on the 
ordinary capital, £5,516 remains to be carried forward, as compared 
with £5,822 a year ago, when nothing was placed to the depreciation 
fund. The number of passengers carried was 36.473.980, as against 
37,605,020. The decrease is entirely in first and second class passen- 
gers. To meet very keen competition, a largely increased service of 
trains has been run, the electrical working now in full operation 
having rendered this extra service possible, without materially adding 
to the expenses. Referring to the new tube railways now in operation 
on certain routes the loss has been considerable, but the extra accom- 
modation afforded has induced a large increase in the travelling habit 
of the people, and it is believed that the loss thus incurred will be 
soon balanced by gains in other directions. In conjunction with the 
Great Western Railway, it has been arranged to build a special 
station where the railway abuts on the site of the Franco-British 
Exhibition at Shepherd's Bush. 

Sunderland District Electric Tramways.— At the third 
annual meeting of this company, held in London on December 30, 
Mr. C. S. Cockburn, the chairman, explained in detail the financial 
difficulties of the company, and pointed out that since the new 
management and policy had come into operation there had been a 
continuous increase in the traffic receipts. While the mileage run had 
been reduced by 1,000 car miles per week, the passengers had 
increased by 4,000 per week. Fifteen of the cars were French, and 
the cost of maintaining them was abnormal. The company had 
suffered from its early record. The power was at first supplied 
temporarily by a gas plant which was unreliable, so that the cars 
frequently stuck on the road. There had been two serious accidents 
at the same spot. A pilot driver was now permanently stationed at 
the dangerous place, and took charge of every car till it was passed. 
The directors' report was adopted. At a meeting of debenture holders, 
subsequently held, the chairman pointed out that the great bulk of the 
company's revenue was earned on Saturdays, Sundays, and Mondays, 
and, in order to give employment to all their drivers and conductors 
on the other days of the week, it was proposed to initiate a goods 
service, for which there was a field. Additional capital was needed 
for goods wagons, dep6ts, and sidings. The goods traffic should yield 
a profit of £2,000 a year, and the revenue from all sources would more 
than cover the interest on debentures and on a fresh loan. He 
explained the arrangements which were proposed for raising £20,000. 
and said he would welcome a committee to look into the matter and 
see that the money was properly spent. A resolution approving of the 
scheme was adopted, and a committee was appointed to confer with 
the board. An extraordinary meeting of the company was afterwards 
held, when resolutions were agreed to, authorising the directors to 
borrow £20,000 by the issue of prior lien bonds, repayable on or before 
January i, 191 8. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 



TABLE I.— TOWNS WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Name. 



Aberdeen 
Ayr 



Bir mingham ... 

Blackburn 

Blaokpooi 

Bolton y._ .. 
Bradford 

Brighton 

Burnley 

Burton-on-Trent 
Bury 

Chester ... .~. 

Chesterfield 

• Colchester '..j 

Croydon 

Darjin gton 

D arwe n ..^ 

Derby 

boncaster ..! 

Douglas (I.O.M.) I 

Dund ee ■■ 

East Ham ^ 

<}loucester 

Halifax I 

flford ... 
Ipswich .]. 
Keighley... 
Kilma r nock ...i 
Kirkcaldy .. i 
Lanouter 

Lslth ... 

Lincoln ... ^ 

Liverpool 
Lowestoft 
Maidstone 
Manchester 



nelson .^. ... 
llewpbrt(llon.).. 

Nottingham 3^ 
Oldham 

PMtiT ^. ^ 

Mymouth ... 
Rochdale 

Rotherhana .^ 
Balford ... 

Soutiiampton^ I 
iouthport 

Bouth Shi^ds^ 
Btalyb'gCt Hyde. 
MosBley,ftD*kTd 
Bnnderland_ ... 
W^lasey ^^ 
Walsall 

Warrington 3" 

Westjlam ... 

Wigan ... . 
Wolverhampton 



Tear Ended. 



Jiay 31.1907 
May 15, 1907_ 



Mar. 31. 1907 

Mar. 25. 1907 

■ Mar. 31, 1907 

Mar.31.19OT 



Mar. 31. 1907 
Mar. 31.1907 



Mar. 31, 1907 

Mwr.31.1907 
Mar. 31, 1907 



Mar. 25. 
Mar. 31. 
Mar. 31^ 
Mar.31. 
Mar . 31, 
JIar. 31. 
Mar. 31, 



1907 
1907 
1907 
1907 
1907 
1907 
1907 



Mar. 31. 1907 
Mar. 31, 1907 

May 15^1907 
Mar. 31. 1907 
Mar. 31. 1907 

Mar. 31, 1^ 
MHr. 31. 1907 
Mar. 31. 1907 
June 30. 1907 
May^i5.1907 
May 15.1907 
Mar. 25. 1907 
^ay J5. 1907 
Mar. 31, 1907 
Dec. 3M906 
Sep. 30^ i9OT 
Mar: 31^1907 
Mar. 31, 1907 

Man 31, 1907 
Mar. 31, 1907 

Mar. 3l, 190T 
Mar. 25, 1907 

'Ma7l5. 1907 
Mar^31, 1907 
Mar. 31, 1907 

NIar. 31, 1907 
Mar. 31, 1907 

Mar. 31. 1907 
Mar. 31, 1907 

^ar. 31. 1907 
Mar 31, 1907 

Mar 31.1907 
Mar. 31, 1907 
Dec. 31, 1906 

Mar. 31. 1907 
Mar. 31. 1907 
Mar .Jl. 1907' 
Mar. 31, 1907 



Electric 

Traction 

Inangarated. 



r!«fnt?ri Borrowing 






Dec. 1899 


K 


Sept.. 1901 


,, 


Jan., 1904 


,, 


Mar.. 1899 
June, 1899 


-^ 


'~Dec.ri899" 


._L 



July. 1898 

iJov^, 1901 
Dec, 1901 




Oct., 


19OT 


Dec, 


1904 


Feb.. 


1903 


Jan.. 

Aug. 

' Nov. 


1903 
1905 
1905 


Nov. 


1898 


July. 
Julv^ 


1903 

1904 


June, 1901 


"Feb.. 


1905 


April 


,1903 


J^., 


1901 


May, 


1902 


Nov. 


1905 


Sept. 


.1899 



Yarmouth (Ot.).. Mar. 31. 1907 



May, 1902 

^an., J903 
Oct., 1901 

Jan.7j900 
July, 1900 

Mar. 1906 
May, 19W 

^Aug.,J900 
Mar., 1902 
Doc, 1902 

April. 1902 
Feb^. 1904 
April, 1901 



April, 1902 
June. 1902 



19 40 
12^55 
15 2 

* 2 5 
_9 52 
26 35 
24 70 

20 

* 4 40 
12 4 



304.086 
140,436 
188.144 



128,050 
509,119 
461,570 
279,228 

144,500 



259.470 



294,461 
138; 150 
151.000 

1 00.446" 
353.753 

459,670 
245.861 

ilO.OOC 



9.625 



155,422 
258,177 



289,691 



2.286 

37,144 

27^ 
15 5,366 

1,900 
33.367 

34,500 



138,917 

142,947 " 

"101.615^ 
547 .989 
515.212 

254,606 

110,363 



1 5.14 5 
'9,318 

"IM^" 
10,950 
8.366 

10,530 
20,728 
20.712 
12,730 

9.159 



^33,360^ 

244,028 

233^ 
127,918 
145.900" 

89.72^1" 
531,4^4 
465.985" I 
227.359 ' 



101,791 





m 


497636 




35,659 


1,368 


39.270 


6,773 


18,176 


307 


7,653 


1 2,531 


23,992 


. 46 


15,442 


:- -- 


38.766 


39 


52,094 


72.064 


342 


10.723 


' 18,592 


42,254 


630 


6,162 


26.400 


546 


10.831 


1,530 


19,204 


-336 


11,822 


19.548 


116,793 


2,982 


55,168 




61,101 


1.368 


17.260 18,051 
Motor rnnibuses 


43.183 
2.375 


640 
45 


5,424 


1,197 


21,390 


512 



61,^ 
18.483 



24.036 



72,396 
42.884 
26;946 

i 719. MO 

119,775 

B2,409 

I 43.823 

2,420 



21.902 I 



BelfMt .. 
Bexley ... 
Birkenhead 
Bournemouth 

Cardiff ... 
Glasgow ... 

Hnddersfleld 

Hull .. 



TABLE 11, 

Mar. 3M907 
Mar. 31. 1907 
Mar^31.19b7 
Mar. 31. 1907 

Mm. 31. 1907 
May 31; 1907 

Mar. 31, 1907 



-TOWNS WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES, 



Mar. 31. 1907 



^cester.. 
London .. 



Mar. 31, 1907 
Deo. 31. 1906 
Mar. 31, 1907 



n'casae-on-Tyner Mar. 31, 1907 
Iforthamptoh ... Mar. 31, 1907 



Portsmouth_ 
Preston ... 
Readijig_.[^ 
fHeffleld ... 



^^ Mar. 31. 1907 
...| Mar? 31, 1907 

^1 Mar. 31,1907 
.„. Mar. 2 5.1907 
E— Electric trolley 



Nov., 1905 
Oct., 1903 


E." 


Feb.. 1901 


,, 


July, 1902 


" A 


_ _ _^ 


' 



May. 1902 
Oct., 1898 

Feb., 1901 



July, 1899^ 
Aug., 1897 
May, 1904 
May, 1903 

Dec, 1901 

July, 1904" 

8ep.ri9qi 
June, 1904 
July, 1903 

_8epM 1899 

system. 




H— Horse lines. C— Cable lines. ♦ Indicates lines leased. f 

I Horse, conduit, and electric. 2 Surface contact. 

« Conferred by Annual Money Act, which limits amount for each financial year. Powers 



Lines on which running powers are exercised 
not exert'ised are lapsed. 



L-'IV.jlLI^^' 



d by 



Google 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE I.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 



Name 

Aberdeen .. 

Ayr 

Birminghain 
Blackburn ... 
Blackpool ... 
Bolton ... . 
iriuiford 
Brighton .^. 
Burnley ^. 
Burton-on-Trent , 
Bury ... ^^ 
Chester ^^. 

Cheeterfleld_ .. 

Colchester ... 
Croydon 
Darlington..^ 
Darwen ..._ .. 
DerBy 

Doncaeter T..~ .. 
Douglas (I.O.M.) .. 
Dundee 
East Ham ... 
Gloucester ... 
Hall fax .^^ .. 
Ilfbrd ^ 
Ipswich ... .. 
Keighley 
Kilmar nock _ 
Kirkca ldy :. 
Lancaster ... 



Operating Expenses 



Power. 



Deductions from Net Income. 



16,73 4 

3,295 

27.311 

1M79 

10,648 

25.322 " 

62^45 

J3^7 

14^251" 

4,738 

11^719 

2,752 





Repairs & 
Main- 


General. 




tenance. 


, 6.548 


6,008 


1,813 


1,150 


9.298 


6,028 


3.016 


7.373 


1 3.646 


6.199 


' 6,443 


13.209 


i 19,909 


31,785 


3,652 


6,558 


1 4.833 


6,971 


1 1,654 


1.721 



2.650 




Total. 

32,170 
6,02s 
56,185 
21,254" 
21,094 
41,405 
65.756 
13,743 
21.512_ 
5.889 
21.79 8 
4.690 



4,193 
4.217 
20,6^ 
4,398 
5,505^ 

8.659 

3,995 
7,494 



Net 

I Surplus + 

or 

Deficit - 



992 
12,000 

512 
4,000 

9.079 
10^000 
2.410 

~ 877 
1,715 



^2^090^ 

- J68 

116 

+ 7.980 

-1.3M 
+ 397 



300 


8.316 




22.182 


-♦- 


86 


248 




2.599 
836 


13.533 
8.458 


_ ~ 


104 






4.480 


457 


792 
2537 
409_ 


475 
382 

652^ 
184 
• 144 
!50 


22.302 


I 


1.677 


"19~ 


9.927 
5,910" 
3.138 
2,708 


8 
405 




5,612 
12,929 


993 
2,837 
37729 


... 






2,518 


■ - 


503 




557171 


5.877 


170,629 


, + 


27,585 








3.939 


; - 


1.768 






29.560 


1,608 
211,891 


+ 


374 


769 


87.827 


55.000 


76 






1,913 


- 


61 



Newport (Mon.) 

Nottingham 

Oldham 

Perth 

Plymouth .^ 
Rochdale ... 
Rotherham^.. 
Sal ford ... 
Southampton 
Southport ..^_ 
South Shields 
8talybrldge7 
Ho8sIey,&D*kliirc 
Sunderland 

Wallasey 

Walsall . 
Warrington 
West Ham ... .. 
Wigan 
Wolverhampton .. 

Yarmouth (GtT) . 



12.122 
35.193 



277 
2 



1.278 



3 2.387 
4.528 
10.629 



+ 28,744 
+ 8,665 



1,148 



4,996 


1,460 


39,667 


7,858 


15,416 


8,038 


780 


116 1 


10,014 


3,313 1 


6.547 


1.859 



10.448 
3.737 


1 6.907 
2.260" 
18.691 
5.192 
4.946 " 
2,859 

6.115 
9.014 
2.634 
2.148 
2.715 
7.444 


772 
212 

469 
269_ 
~ 650 ^ 


4.201 
14.889 
2,535 
1,977 
2,531 

6,259 
3,000 
4,389 

7J22 
5.783 


3,613 

150 

26,346 

273 


21,740 
10,348 


+ 2,893 


20.452 
6.222 


81,824 
14,434 


+ 18.000 

1 


6.434 
4.504 


150 
"2,117 

66r~ 

553 


13.507 
12.011 

15.064 
25.154 
n.060 


1 + 78 


8.949 

"8.751 

4.873 


- 8.199 
+ 7,124 


5.093 






3.195 


5.910 


+ 1.310 


14,902 


2,810 
1:330 

■359 


33,528 
30.040 

18.080 
5.338 


V 13,990 


18.450 
7;808 


10.260 

4.130 
1.962 


^ 16. »2 
+ 2.191 


3.376 


... 


■h 2,294 



TABLE II.— TOWNS WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 



Belfast ... ... 


54,732 


12,296 


20,277 15,953 


103.258 ' 


Bexley 


3.229 


1,314 


1,645 1 2.658 
7,506 5,858 


8.846 


Birkenhead 


15,049 


5,092 


83,605 


Bournemouth 


22.562 


6.175 


10.134 14.570 


flS.Ut 


Cardiff 


36,8S3 
~18;959" 


9,384 

86,791 

3.931 


11.802 7,094 


66.174 


Glasgow 

Huddersneld 


122.126 31.318 
12,086 5.065 


485,256 
40,041 


Hull 


30,592 
87,112 


8,933 
29.403 


21,301 9,352 


70.178 


Leeds 


37.440 17,255 


171,210 


Leicester ... 


41,903 


8.823 

69,981 
88.654 


10.057 8.157 
52,221 259.683 
84,065 81,478 


68.940 


London 


H 202,483 
E 213.906 


584.368 
468.103 


M'castle on-Tyne... 

Korthampton 


56.004 
E 5,763 
H ... 


16,536 
1,894 

7.660 


20,482 13.060 
1,339 1 2,290 

6,029 5.565 

4.004 2,203 

2.618i 3,405 

29,662 20,922 


106.882 
11.286 
r.245 


Portsmouth 


26,501 


48.793 


Preston 


10.071 


4.505 

3.725 

20,245 


20.783 


beading 


8,515 


18,263 


Sheffield 


97,990 


168,119 




20,697 



H— Horse lines. 



E— Electric trolley lines. 



♦ Deficit on Revenue Account. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway WtM-ld." 



TABLE I.— TOWNS WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Average Per- 

Tramc , cenUge 

Revenue Operatinp: of 

per Expenses Operating 
Annum per Expenses, 
Passen- to I 

ger. I Total I 
Revenue. 
' % ■ I 



54 


57 
31 


sT 


01 


58 
55 


04 
40 


6S 


"lO 


08 


11 


65 


86 


10 
53 


•.2 
48 




flfbrd 

Ipswich -^ 

Keighley .. 

Ki lmarn ock 

KirRcaidy 

Lancaster 

Uith 

Lincoln ... 

Liverpool 

Lowest oft 

M aidst one 

Manchester 

nelson ■. _ 

Hew port (Mon.). 

fJottin|ham 

Oldham ... .. 

Perth 

Plymouth ^ 

Rochdale..^ _ ^ 
RoOierbam 
Sallbrd -1. _ . 
BoQ^ampton .. 
Bouthport 
Bouth^ Shields^ .^ 
Btalybridge,&c. 
Sunderland 



Wallasey 
WSsiUl ... 


1,539 




Warrington ... 


... 


1,310 


West Ham 

Wlgan 

Wolverhampton 


4,322 

~249i~ 
2,294 


_ - 


Yarmouth (Gt.).. 





TABLE II.— TOWNS WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 




Applied as special depreciation. 



H— Horse lines. 



E2 — Electric trolley system. 
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THE TRAMWAY AND RAILWAY WORLD. [February 6, 1908. 



RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

specially Compiled for "The Tramway and Railway World." 



TABLE I.-T0WN8 WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 



Name. 



Aberdee n ... 
Ayr ^r 
Birmingham 



Blackburn' 

Blackpool 7., 

Bolton \^ „ 

Bradford ^^ ^ 

Brighton ^^. ^ 

Burnley ... 
Burton -o n^Trt ot.. 

Bury .. 

Chester 
Chesterfleld 

Colchester 

Croydon ^.^ ^ 

DarUngt on~. 

Darwe n .^. ^ 

Derby 

Don caster ~.. 
Douglas (I.O.M.) 

Dundee ^ 
Bast Ham 



Average Average 
OperatiriK Oi>erating ^veraire 
E X pen -es E xpenses ^T, ,«k-, 
per Car per Car ^-^^n^er 

Mile Mile 

(excJudi'g {including 

Power Power 

Cost). Cost). 

d. d. 



Operating Bxpemes per Car Mile. 



General. 



4-595 



3-964 



8064 

5- 23 V 



Repairs 

and 
Malntan- 

anoa. 

d. 


Power. 

d. 


Total. 

d. 


•943 
•729 


1469 
1^270 


6064 
S 234 







5-3« 



Tir 



4-47 



5-292 



4-99 



518 



8-02 

"7^48 



2-64 
235' 
1-656 


794 
7 48 
6 128 


2120 


7 412 



4-£l 



S-689 



2-412 
3 032 


7 402 
8218 


1-62 
1-5^ 


623 
5 282 



3-56 
4159 



4-661 



3-384 



5-817 



IE. 4-318 
H. ... 



6*327 
10*837 



Gloucester ... 
iialifax ... 
Ilfqrd^ 
Ipswich 

Kelghjey ... 

Kilmarnock 
Kirkcaldy ... 
Lancaster ... 
Lelth ^ .. 
Lincoln .^ 
Overpool ... 

Lowestoft ^ 

Maid stone ... 
Ma nches ter 
Nelson^ ... 
H'ew port (Mon.) 
Hottingham 
Oldham ~_ 
Perth .. 
Plymouth ... 
Rochdale ... 

Ro therha m 

falford ..^_ 

flbuthampton 
Southport 



2-974 

4-897 

4-934 

4^999 

387 

5-751 

4-778 

4-265 

3v306 

3-193 

3-305 



South Shields 
fitaly b ridge, etc.. 
Sunde rland _ . 
Wallasey ... . 
WalsiOr ... " : 
Warrington 
West^am .. 

Wiga n : .. 

Wolverhampton . 
Yarmouth (Ot.) . 



562 

1:252 

412 




Board 


Cost 


Board 
of Trade 


of 
Trade 


per 

Board of 

Trade 


Unite 
used 


Units. 


Unit. 


per car 

mile. 


1.906,218 


rT7 


1 2S 


375,436 


1 28 


•99 








1,853,272 


1 43 


1 84 


1.261.946 


1 79 


1 81 


3.619.390 


1 10 


1 50 


9.582.871 


1 14 


18 


1.798.905 


1 50 


1 61 


2,525,135 


1 48 


206 


551.758 


1 385 


1 16 


2.042,840 


-09 


16 


266.856 


1-75 


91 


361.421 


1-28 


1-81 


498,758 


1 50 


1-41 


1.511.590 


200 


1 006 


429.105 


1 25 


115 


395,096 


1 75 


1 64 


1.137.705 


1 50 


1 34 



4-716 


13 


8-029 


H 24 Sum. 




9.. 


7307 


42 


6-546 


25 


510 


15 


8 552 


57 


6-372 


14 


5 916 


19 


4-854 


7 



575.470 



1-16 



4-598 
4 956 



4^687 


6936 


6 


3-828 


4-985 


21 


4-903 


6 699 


4 


5655 


7-635 


- 389 


415 

- 3-854 

5 00 


6-37 
6-160" 
703 
6-457 


14 

5 

425 


3971 


6 


4-779 


6-794 

7-12 

7-145 

5-294 

7-276 


26 


5- 14 


77 


4-297 
3-473 
4-999 


48 
8 
28 


4065 


6028 


33 


4-640 


7 318 
6476 
7679 


17 


4-418 
5366 


125 
45 


4-282 


6017 


14 


337 

3-840 

4-374 


5-20 
5-389 
6-379 


15 
41 
45 


5082 


7562 


29 


4760 


6-314 


17 


4-821 


6-950 


11-386 


5314 


6-798 


80 



(;07 
6-095^ 
5-693 



-965^' 


2058 


6476 


1-475 


2313 


7 679 


-981 


1-735 


6 016 


•42 


1-83 
1-549 " 


5-20 


•695 


5-389 


•650 


2005 


6-379 


•931 


2 48 
l-555~ 


7 862 


1123 


6 314 


" 1-216 


2129 


6 050 


-^853 


1-484 


6 798 


1-75 


245 


807 


•942 


1-843 


6095 


•766 


1-573 


5 693 




TABLE II.-T0WN8 WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Belfast 


3-96 
5-529 


4-68 


199 


232 


8 75 


1,931 


233 


Bexley 


7-904 




16 


7-» 


~ 509^ 
1.026 
1.104 


1*31 


Birkenhead 


5009 

" 5-29" 


607 


43-55 


59 


7 128 
6 61 

6 50 


1 38 


Bournemouth 


7-27 


57 


81 


116 


Cardiff 


5-3U 
5-353 


5-96 


87 


130 


2 


Olasgow 


5-721 


543-98 


780 


7*n 


7,616 


2-» 


Huddersfleld ... 


4-66 


5-32 


44-25 


70 


8-6 


708 


128 


Hull 


4-93 


5-68 


71-25 


116 


10 


1,140 


2-78 


Leeds 


5-oa 


5-58 


186 


270 


7-« 


2,790 


1-98 


Leicester 


4-377 


4-965 


92 


140 


8 


1,472 


2- IB 


London 


H 5-622 

E 5-704 
5-23 
3-99 
4-384 
4-929 
3-88 
5-202 


10-117 
6-906 
604 


466 

420 


723 
671 


6 
88 


6,291 
6,300 




N'castle-on-Tyne.. 


111 


187 


7 


1,666 


1-88 


Northampton 


500 


16*50 


22 


S*6 


264 


134 


Portsmouth 


4-991 
5-514 
4-77 


73 




6 
7-86 


15 


1*80 


Preston 


^ 


■ 30 


360 


1 


Reading ... ~ : 


36 


7 


400 
2.940 


117 


Sheffield 


5-940 


178-23 


263 


6-727 


2*80 



•40 
-80 

64_ 

87 

45 
82 
36 
84 
403 



65 
68 

85 
-95 
69 
38 



48 

885 

727 

07 

374 

890 

52 

48 

84 

018 

506 

156 

15 

55 

891 

671 

224 

442 



' 1" 


56 
174" 


•92 
1-470 


■ 


922 


1360 


-- 


84 
858 


_J-38 .. 
1079 


1 


023 


1440 




52 


1-61 




73 


1-72 




96 


122 




635 


•724 


1 
1 1 


212 
308 


•904 
1-240 


1 

i ~ 


93 
85 


115 
•59 




835 


-658 


1 


195 
973 
714 


1-063 

•684 

1046 



•72 


468 


2-375 


7-904 


1061 


6 070 


1-98 


7-27 


-64 


895 


•369 


5 721 


•67 
•76 


532 
569 


•56 

•588 

4-495 

1-202 


5 58 

4"»68~ 
10- 117 

6 006 



•74 
lOl 
•607 
;585^ 
•889_ 
•738 



o^ou 



8 97 
4-991 

5-514^ r 

4 770 I 

5 040 I 



6,434.835 
408.497 
2,398.274^ 
2.676.833 
4,842,074 

24,974.056 

3,722,598 

3,582.831 

J.3,091.475 

5.349,665 

32,782,702 

7.659.050 
878.889 
2,230,460 
i:46i;304 
i, 090,416 
11,546,500 



Works 

Cost. 

89 

1 861 

88 

^306 J 

^85_ 

301 
33 

^63_ 

32 
38 8 
-896 

41 

599 

•362 
75 
3B1 



1 21_ 
1-M 

1 81 
1 84 

1 » 

2 04 
J -21 

1 78 
160 

2 02 

1^ 
i 62 
1 378 
1-408 
1 083 
1 897 



C— Cable line. 



E— Electric trolley system. 



H— Horse lines. 



And general. 
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PERSONAL. 



Mr. C. A, L. Pru85mailt borough electrical engineer, Swansea, 
has been granted two months' leave of absence owing to ill-health. 

Mr. A. JVI. Mulllner has been appointed assistant to the borough 
electrical engineer of Eccles at a salary of ;f 120 a year. He has 
hitherto been engineer-in-charge at Southport Corporation electricity 
works. 

- Mr. Q. W, Keats, acting electrical engineer to Woolwich Borough 
Council, has been appointed electrical engineer at £^25 per annum, 
rising by £25 a year to ;f 400. 

Mr. A. Redfern, chief assistant in Darlington Corporation elec- 
tricity and tramways department, has been granted an increase of 
salary to ;f 156, rising to / 170 a year hence. 

Mr. J. W. Qalloway, rolling stock superintendent of Rochdale 
Corporation tramways, has been appointed to be rolling stock super- 
intendent of Halifax Corporation tramways. 

Mr. W. J. Bache, electrical engineer to Cheltenham Corporation, 
has been granted by the Lighting and Electricity Committee an 
increase of salary from ;f 400 to /500 per annum. 

Lieutenant-Colonel Crompton, C.B.. has been elected president 
of the Institution of Electrical Engineers. He has on a previous 
occasion held the post, his previous year of office being 1895. 

Mr H. J. Mills, outside superintending engineer and assistant 
contract manager to Johnson and Phillips, Limited, has been appointed 
electrical engineer for the Franco-British Exhibition. 

Mr. C. Fawcett, electrical engineer to Darwen Corporation, has 
been granted an increase of salary from ;f 250 to ^275, with a further 
increase to ;f 300 from January, 1910. 

Mr. Arthur Jacob, M.Inst.E.E., has severed his connection with 
Siemens Brothers' Dynamo Works, and has undertaken the manage- 
ment of the commercial arrangements of the British Aluminium 
Company. 

Mr. D. E. Bell, of Sunderland Corporation electrical department, 
has been presented with a gold watch and a cigarette case on leaving to 
take up a position at Middlesbrough, with the Cleveland and Durham 
Electric Supply Company. 

Mr. H. Talbot, president of the Municipal Electrical Association, 
has accepted a seat on the committee of the Electrical Exhibition, which 
will be held in Manchester in October. Mr. Talbot will represent the 
interests of the Association and of the Nottingham Corporation, who 
are supporting the Exhibition. 

Mr. W. Steadman, late traffic manager of the Kidderminster and 
Stourport Tramway Company, who has been appointed traffic super- 
intendent at Warwick, was entertained at a smoking concert at Stour- 
port on December 30, by the employees of the tramway company, and 
also by other residents, and was presented with a purse of gold and a 
painted photograph of his family. 

Silver Wedding.— Mr. F. Bland, of Messrs. Edgar Allen and 
Company, and Mrs. Bland celebrated their silver wedding on New 
Year's Eve., when they entertained a large number of their friends 
at a dinner, whist drive, and concert at the King's Head Hotel, 
Sheffield. 

Mr. Arthur Collinson. who resigned the managership of the 
Metropolitan District Railway last September, has returned to the 
North Eastern Railway Company. Previous to his London 
appointment in April, 1906, he was works manager at York, and 
he has now been made a district superintendent at Middlesbrough, 
where he succeeds Mr. C. A. Lambert, who has been appointed to 
a similar position at Hull. 

Mr. C. H. Spencer was on December 31 presented by the car- 
sheds and workshops employees of Halifax Corporation tramways with 
a set of books on technical subjects, on the occasion of his retirement 
from the post of rolling stock superintendent. Alderman Hey, who 
made the presentation, spoke in high terms of the services which Mr. 
Spencer had rendered, and also of those of his father in the position of 
general manager. Mr. C H. Spencer was to be congratulated on the 
fact that he was getting clear of municipal service altogether, and was 
going into a business of his own. Mr. Spencer made a suitable reply. 

Mr. S L. Pearce, chief electrical engineer to Manchester Cor- 
poration, was, at a meeting of the Council on January 22, reappointed 
to that post for a f)eriod of four years at a salary of /i,ioo per annum 
for the first two and /i,2oo per annum for the second two years. 
Mr. Howarth, the chairman of the electricity Committee, in supporting 
the proposal, said he thought that the success of the department in 
the last few years was sufficient justification of the appointment. 
Although the price charged for electricity had been reduced to 33d. 
per unit, involving a reduction in the annual income of about ;f 20,000 
a year, the financial position was now stronger than ever before. 

Mr. O. F. Francis.— As a result of the appointment of Mr. 
Francis, tramway manager and electrical engineer to Kirkcaldy 
Corporation, to the post of electrical engineer to Carlisle Corporation, 



a joint meeting of Kirkcaldy Tramway and Finance Committees agreed 
to recommend to the Corporation that, in order to retain Mr. Francis's 
services, his salary should be raised by /50, with an increment of £2$ 
for each of the two following years, thus raising it to ;f40o. The 
recommendation came before the Town Council on January 4, and, 
after much discussion, it was adopted by 15 votes against 10. As a 
result of this action by Kirkcaldy, the Carlisle post has now been 
offered to Mr. Allen, chief assistant engineer at Plymouth. The salary 
attached to the Carlisle position is /300, rising by /'20 annually to 
^400. 

Mr. James D. Caird was on January 3 appointed by Halifax 
Tramways Committee to the post of traffic superintendent at a salary 
of ;f 250, rising to £^$0 a year. For some time he has been traffic 
superintendent of Aberdeen Corporation Tramways, and he also acted 
as interim manager in that city during the last illness of Mr. David 
Moonie. and pending the appointment of a successor to that gentleman. 
On January 17 Mr. Caird was presented with a silver tea service on 
the occasion of his leaving Aberdeen for Halifax. 



NEW CONTRACTS AND ORDERS. 



Walter Scott* Limited, have an order from Portsmouth 
Corporation for 50 tons of girder rails at £S 5s. per ton. 

Wiilans and Robinson, Limited, have had a tender accepted 
by Southampton Corporation for a steam generator at ;f7,85i. 

East Ham Town Council has accepted the tender of Callehder's 
Cable Company, Limited, for cables at ;f 224. 

The Diesel Engine Company have an order for a 500 b.h.p. 
engine for the power-station of the Calcutta Tramways Company. 

The United Electric Car Company have an order from 
Southport Tramways Committee for two car roof covers at ;f 115. 

The British Electric Transformer Company have an order 
from Croydon Corporation for two 100 kw. transformers at /211. 

The Tudor Accumulator Company are the successful 
tenderers for a storage battery for Llandudno Council at ;f 1,741. 

The British Insulated and Helsby Cables, Limited, have 
received an order from West Bromwich Town Council for a supply 
of cables. 

Dick, Kerr and Company, Limited, have had their tender 
accepted by Belfast Harbour Commissioners for the construction of 
tramways at the new harbour. 

Rawtenstall Town Council have accepted tenders by Browett, 
Lindley and Company for steam dynamos, and W. T. Glover and 
Company for lighting and traction cables. 

Mountain and Qibson, Limited, have an order from Leyton 
Urban Council for car wheels at £^ 17s. 6d. each, wheel tyres at 
£1 17s. 6d., and wheel centres at £2. 

Hull Corporation have awarded contracts to the British Insulated 
and Hdsby Cables, Limited, for cables at ^254, and to Messrs. J. 
McMillan and Company, for instruments at ^369. 

The Lahmeyer Electrical Company have obtained a contract 
from Leyton Urban District Council for a supply of extension cables 
at £1.785. The tender was the lowest among eight. 

The Bradford Electrical En8:ineering: Company have 
obtained a contract for an electric power and light installation and 
switchboard for Harrison's printing works, Bradford. 

5toke- on -Trent Town Council have accepted tenders by the 
PbcEnix Dynamo Company for a balancer and booster at ;f 267 los., 
and by the Switchgear Company for switchgear at £g8 17s. 6d. 

Dick, Kerr and Company, Limited, have had tenders accepted 
by Portsmouth Corporation for 100 tons of 96 lb. girder rails at 
£7 los. per ton, and 100 pairs of fishplates at 5s. f)er pair. 

E. Bennis and Company, Limited, have a contract from the 
Kensington and Notting Hill Electric Lighting Companies for three 
chain grate stokers for Shepherd's Bush joint station. 

Messrs. J. Gordon and Company. London, have received an 
order for three "Samson" hydraulic turbines for coupling to 
alternate-current generators, for a hydro-electric plant at Malakand, 
India. 

Messrs. : H. Lotery and Company, 4 to S, St. Mary Street, 
London, N.E., have received an order for the supply of uniform 
clothing to the Exeter city police, and an order from the Rhymney 
Railway Company. They have also been awarded part of the order 
for uniforms for the Blackburn police, and for the clothing for the 
Surrey County Asylum. 

The Glacier AntI -Friction Metal Company, Limited, 91, 
Queen Victoria Street, London, E.C., has been awarded a contract by 
the London County Council for anti-friction metals for the tramway 
department for the year 1908. 
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The British Westin^hoiise Company have received an order 
Ironi the Treforest Electrical Consumers Company for a 3,000 kw. 
turbo-generator and high-vacuum surface-condensing plant, fitted with 
Westinghouse-Leblanc dry air pump. 

Qrimsby Town Council have accepted tenders by Johnston and 
Phillips for two years' cable supply at £1,358 ; by the Phoenix Dynamo 
Company for an engine and dynamo at £2,383; and by Bertram 
Thpmas for a switchboard at £1^. 

ffei&rs. Bruce Peebles and Company have received an order 
from Manchester Corporation for eight Peebles- La Cour motor con- 
verters, in sizes ranging from 250 to 600 kw.. each machine receiving 
current at 6.600 volts, and converting to either 415 to 425 for lighting, 
or 500 to 550 for traction. 

Glasgow Tramways Committee have accepted the following 
tenders : British Thompson-Houston Company, finger arc shields for 
controllers: British Insulated and Helsby Cables, extra high-tension 
rubber cables ; Siemens Bros., 7/18 and 7/22 lighting cables. 

Callender's Cable Company have had a tender accepted by 
Hattersea Borough Council for cables (based on 25 tons of copper at 
^'03 a ton) for one year, the company to maintain the whole of the 
cables supplied by them for one year further. 

London County Council have confirmed contracts as under : 
Car traverser for central car repair depdt. Appleby's, Limited, ^^513 
los. ; 2.000 track insulators, Buller's, Limited. 3s. 5^d. each ; two 
miles of jumper cable, Callender's Cable Company, jf8oo. 

The Continuous Rail Joint Company, Limited, have received 
a further order from the contractors, Messrs. J (i. White and 
Company, Limited, for an additional quantity of their patent 
continuous rail joints for the Nedland extension of the Perth tramways. 
Western Australia. 

Bury Tramways Committee have accepted the following 
tenders for the year: Uniform clothing, H. Lotery and Company, 
Ix>ndon; brake blocks, Fred R. Cass, Bury; tickets, J. K.Williams 
and Company, Liverpool ; hire of punches. Bell Punch and Printing 
Company, Limited, London. 

The British Westinghouse Company have had their tender 
accepted by Cardift Electricity and Tramways Committee for a 
50 KW. transformer at £^i los., and a 40 kw. transformer at ^47. 
The machines are required for the lighting of the Cardiff stations 
of the (Ileal Western Railway Company. 

Huddersfield Corporation have recently placed an order with 
the Mirrlees Watson Company, Limited, of Scotland Street, Glahgow, 
for an elevated counter current jet plant, dealing with 120,000 lb. of 
steam per hour, 2h;sin. vacuum with cooling tower water. This is one 
of the largest contracts of the kind that has lately been placed. 

Me^^rs. Mellowes and Company, of Corporation Street, Sheffield, 
have recently been favoured with orders for glazing, with their 
" Kclipse" patent imperishable system, the roofs of works extensions 
for: Jonas and Colver, Limited, Sheffield; A. Guinness, Son and 
Company, Limited, Dublin ; Tranmere Bay Development Company. 
Limited, Birkenhead ; Aberdeen Salt Fish Company, Limited ; and 
also for the Ashford Station reconstruction, S.E. and C. Railway, and 
Blackness Library, Dundee. 

The MIrriees Watson Company, Limited, of Scotland Street, 
Glasgow, have recently received orders for a number of condensing 
plants, amongst which are the following: John H. Wilson and 
Company, Birkenhead, surface condensing plant ; National Klectric 
Construction Company, for Rhodda Tramways, surface condensing 
plant ; Trafford Power IClectric Supply, second repeat order : John 
Brown and Company, Limited, Sheffield, elevated jet condensing 
plant; British Thomson-Houston Company, for City Road power- 
station, third repeat order; and British Thomson- Houston Company, 
for Rangoon, second repeat order. 

Huddersfield Town Council have accepted contracts m con- 
nection with the doubling of various sections of single track as under : 
Rails and fishplates, Bolckow, Vaughan and Company ; points and 
crossings, Hadfield's Steel Foundry Company: bolts and nuts, Ibbot 
son Bros. : tie bars, Walter Scott. Limited : copper bonds, Lahmeyer 

lectrical Company. The tender of Messrs. Pearson, Huggins.aud 
Company, Ixjndon, has been accepted for unilorm clothing for niotor- 
men and conductors, tunics and trousers : Messrs. J. Smith and Com- 
pany, Derby, and Mr. F. A. Washington for caps; and Messrs. 
Mackintosh, Manchester, for mackintoshes. 

Manchester Tramways Committee base accepted the follow- 
ing tenders : 

The Moij^an Crucible Co., Ltd.— 'I'wo Morgan paieni tilting furnaces (or 

making cabt-iron-bound crobsnigi.. 
John Shaw & Sonb.— A hydraulic armature press. 
F. Smith & Co., Ltd.— 10 miles of hard-drawn copper trolley wire. 
Smith & Forrest.— 1,800 tons of pitch. 
The Electricity Committee have given orders as under : 

Ferranti, Limited. — High-tension feeder panel at Oldham Road sub-station. 
Connolly Bros., Ltd. — Single-conductor cable, and low-tension service cables. 
British Insulated and Helsby Cables, Ltd.— Single-conductor low-tension and 

extra high-tension cables. 
Btucc l*ecbks \ Co., Lt«i. Mutoi cunveru r>. at various substations. 



TRAMWAY AND LIGHT RAILWAY NOTES. 



AB£RD££N.— It is reported that Aberdeen Corporation have got 
the price of car roof covers down from jf 180 to ;fi50. The figure is 
still higher than that paid in many towns. — New rooms for the Aber- 
deen Tramway Employees' Social and Athletic Club were opened on 
January 17. The funds for fitting up the rooms were aided by the 
proceeds of a concert. The opening ceremony was attended by a large 
number of the employees, and Mr. J. Taggart, chairman of the Tram- 
ways Committee; Mr. R. S. Pilcher, general manager; Mr. J. D 
Caird, traffic superintendent ; and a number of town councillors were 
also present. 

ACCRINGTON — The Baxenden section of Accrington Corpora- 
tion tramways, being the last part of the undertaking to be completed, 
has been inspected and passed by the Board of Trade. The whole 
work of laying rij mdes of tramways was carried out within seven 
months. 

BELFAST.— .\t a meeting of Belfast Tramways and Electricity 
Committee, the electrical engineer (Mr. T. W. Bloxam) reported that 
the period of maximum load had been successfully passed through 
by the old plant, and that the business during 1907, in spite of the 
prolonged strike troubles, was highly satisfactory. The estimated 
units sold during the year for all purposes was 10,732,000, against 
9,222,000 in 1906. an increase of 16-3 percent —At a meeting of Belfast 
ratepayers on January 8, a resolutitm approving the promotion by the 
Corporation c^f the bill for the purchase of the Cavehill and VVhitewell 
Tramway at (^60,000 was rejected by a majority. 

BOLTON.— A meeting of Bolton ratepayers on January 4, by an 
overwhelming majority, disapproved of proposals in the Parliamentary 
BUI promoted by the Corporation for the construction of additional 
tramways. The Corporation subsequently decided not to take a poll 
of the ratepayers, so that the proposals are dead. 

-BRISTOL.— The arrangements made by Mr. Charles Challenger, 
traffic manager of the Bristol Tramways and Carriage Company, for 
transporting a large part of the enormous crowd of people attending the 
international Rugby football match between England and Wales at Ash- 
ton Gate, Bristol, on Jan. 18, were of a very complete character and proved 
highly successful. The staff of the tramways are accustomed to work 
of the kind, though not on such a large scale, because during the winter 
months they have to deal fortnightly with large crowds attending foot- 
ball matches at the Bristol City ground. The service of cars usual on 
such occasions was doubled, and the cars ran between Bristol Bridge 
and Ashton Hoad, and Tramways Centre and Hotwells. As the 
football ground was opened at midday, the work of taking the people 
there was not so arduous, as it was spread over a length of time, but 
for a considerable period l>efore the match began the interval between 
the cars was only 50 seconds. At the conclusion of the match all 
available cars were in waiting, and by the construction of a cross-over 
near the terminus space was found for 50 cars without interfering with 
the ordinary tramway traffic. Another lot of cars was in readiness at 
Hotwells. Before the match there was considerable fog, but not 
enough to prevent the drivers of the cars from seeing from one passing 
place to the next on the single track, so that the traffic was smartly 
carried on, and passengers were transported without delay. At the 
close of the match, however, the fog was so dense that a view could not 
be had from one tramway siding to the ne.\t, but the difficulty was 
overcome by the use of Mr. Challengers code of fug signalling by 
means of the car gongs. It so happened that a large number of people 
left the football ground shortly before the close of play, and these were 
comfortably taken away, and the cars so employed had time to be back 
for a second journey before the last of the people were away from the 
grounds. In this way a much larger numl)er was carried than would 
have otherwise been possible. 

DUMBARTONSHIRE. -The work of laying down the tracks on 
the Dumbartonshire tramways from Dalmuir (where they connect 
with Glasgow tramways) to Dumbarton, and from Dumbarton to 
Alexandria and Balloch at the south end of Loch Ix)mond, is to be 
commenced daring February. The contractors are Messrs. J. ( i. White 
and Company, and the cost will be about ;f 144,000. This is apart 
from the already constructed Dumbarton burgh tramways, which cost 
^^40,000, and will form part of the sclieme. The Dumbarton Burgh 
and County Tramways Company has a capital of ;(^i35.ooo, and the 
managing director is Mr. George Balfour. Current will be obtained 
from the i>ower-station in Dumbarton of the Electric Supply Corpor- 
ation, and the car shed accommodation in the burgh will be increased. 

DUNDEE.- Dundee Tramways Committee on January 13 resolved 
that six new cars now on order should be fitted with air brakes at a 
cost of /55 each. -In connection with the erection of a new generating 
station for Dundee, the contractors for the foundations have com- 
menced operations, and the work is being pushed forward. 

ERITH.— At a meeting of electors of Erith held on Januar>- 7, a 
resolution to approve of the Tramways Bill proposed to be promoted 
by the Urban District Council, was rejected by a large majority. This 
liill has since l>een dropped. 



Digitized by 



Google 



February 6, 1908.;! '^He TRAMWAY AND RAILWAY WORLD. 



129 



GLASGOW.- Over 400 cases of boys hanging on to tramway cars 
have been dealt with recently in Glasgow. Plain-clothes inspectors 
have been employed for the purpose of catching the boys in the act. 
To discourage the youngsters from risking their lives, they have in 
most cases been fined at the police-courts in sums from is. upwards. 

GLOUCESTER. — In moving adoption of minutes of the Light 
Railways Committee at a meeting of Gloucester Town Council on 
January i, Mr. Ford said that since the last meeting of the Council 
they had in operation, in addition to the halfpenny fares, the route 
and service alterations which had been approved. ' They had instituted 
a five minutes' service from the Cross to the Avenue, and also a similar 
service from the Cross to Barton Ciates. He considered the result, so 
far, very satisfactory. For three weeks and three days ending on 
Christmas Day during which those alterations were in force they had 
an increase of revenue, as compared with the corresponding period of 
last year of £22 is. 8d., and they had carried 37,222 more passengers. 
They had run 417 fewer miles, consumed 482 fewer units of electricity, 
and the wage sheet for the whole staff showed a reduction of 
£1 3s. 6d. for the three weeks. Since they re-started halfpenny fares 
they had in seven weeks carriecl 73,223 more passengers than in the 
corresponding period of last year. The public had had the convenience 
of cheap rides, and the undertaking had not lost thereby, but gained. 
They had heard it said that their light railways would never pay, but 
he was not prejudiced enough to believe that. He had every faith in 
the ultimate financial success of the undertaking. 

HALIFAX. — Halifax Tramways Committee have approved a sug- 
gested scheme for the formation of a mutual tramway accident 
insurance fund. The proposal is to form a mutual organisation, 
composed of municipal and company tramway owners, each one 
contributing to the funds on the basis of the present premiums It 
is suggested that even if only 25 tramway undertakings were to join 
out of the existing large number, the premiums would reach ^40,000 
per annum as a minimum, and this sum, it is said, should be sufficient 
to cover all liabilities. The suggested amalgamation of the premiums 
of the tramway owners would lead to the establishment of a committee 
of experts on tramway matters, and this committee would be able to 
appraise each risk at its true value, and very little reserve, if any. 
would be required. If there is any serious accident, or series ol 
accidents, calling for more compensation than the total premiums, the 
amount required would be contributed pro rata. The Committee 
resolved to ask the Town Council to convene a conference of represent- 
atives of corporations and tramway companies to consider the proposal. 

HULL.— Hull Tramways Committee have resolved that the hours 
of work of car washers and depot men be reduced from 60 to 56 per 
week, that these men be paid 6d. per hour, that the chargemen at the 
five depots be paid is. per week extra, and that the wages of con- 
ductors over 21 years of age be increased to 6d. per hour.— The tram- 
way clauses of the bill which Hull Corporation are promoting in 
Parliament were rejected by a meeting of ratepayers on January 8. 

LEEDS.— A meeting of Leeds Tramways Committee was held on 
January 13 for the purpose of considering an application of the motor- 
men and conductors for (i) a reduction of working hours from 60 to 
54 per week, without any change in the rates of wages : (2) for limiting 
the time in which each duty is performed to 12 hours; and (3) for 
shortening the periods in which wages are advanced. Returns as to 
the practice in large cities and towns in the kingdom were presented 
by the general manager (Mr. J. B. Hamilton). From these it appeared 
that in five out of II towns the official number of hours worked was 
Tx) per week, while in the six remaining centres the hours varied from 
54 to 56 per week. In the matter of wages, with the exception of 
Sheffield the rate of wages in Leeds was higher than that in any other 
city, being from 36s. 8d. to 39s. 2d. per week for drivers, and 29s. 2d. 
to 34s. 2d. for conductors. The average for the other towns was 
30s. lod. to 35s. id. and 27s. id. to 31s. id. respectively- The com- 
mittee decided that they could not accede to the application under any 
one of the three headings named. They, however, resolved, on the 
recommendation of the general manager, that all men in uniform with 
a satisfactory service of seven years and upwards should be granted a 
merit stripe to be worn on the sleeve of the uniform, and carrying with 
it an additional is. per week in wages. 

LEITH.— Mr. John Wilson, general manager of Leith Corporation 
tramways, has presented a report to the Tramways Committee on the 
comparative cost of lighting the cars with 8 candle-power and 16 candle- 
power lamps. In this he stated that he had carried out a comparative 
test over a period of 900 hours. As a result he found that the cost of 
maintaining 37 cars with 16 candle-power lamps at the rate of 18 lamps 
per car, would be ;f2i 15s. 8d., and the current consumed— 1,035 
units at id, per unit- would amount to /159 iis 3d., a total cost of 
jfi8i 6s. I id. The cost of maintaining 37 cars with 8 candle-power 
lamps at the rate of 30 lamps per car would be l^^, and the current 
consumed- 517 units— would amount to ^79 15s. 7d., a total cost of 
l\\(i 15s. 7d. This showed that although the cost of the upkeep of 
the 8 candle-power lamps was slightly more than that of the 16 candle- 
power lamps, the current consumption of the former was about half 
that of the latter. Consequently, with the introduction of 8 candle- 
power lamps into the cars, a considerable saving in the cost of lighting 



would be effected — namely, £^\ iis. 4d. The report was approved by 
the Committee, the conversion to 8 candle-power lamps to be brought 
about gradually. 

LONDON. — At Clerkenwell Police Court on December 31 — before 
Mr. d'Eyncourt— Leonard Chalfin was summoned by the London 
County Council on a charge of failing to produce a tramcar ticket 
while he was a passenger and of refusing to pay again. In the evidence 
the conductor of the car admitted that the defendant had paid his fare, 
but had lost his ticket and declined to pay again. Mr. d'Eyncourt 
said that the tramway by-law under which the case was brought was 
no doubt a reasonable one, but it should be reasonably applied, and it 
was absurd to summon a man under the circumstances of the present 
case. It was requiring a man to pay twice over. He imposed a fine 
of 2d., without costs. 

MAIDSTONE.— The Tovil extension of Maidstone Corporation 
tramways was inspected by Major Pringle, of the Hoard of Trade, on 
January 9. and in the afternoon of the same day the line was opened 
for public traffic. On January 17 the Tramways Committee inspected 
a new workshop for car repairs, and an extension of the car shed. The 
latter can now hold 20 cars. 

MANCHESTER.— At a meeting of Manchester Tramways Com- 
mittee on January 14, it was stated that the result of the work of the 
parcel department during a period of nine morfittis had been that an 
income of /3.670 had been earned, and the expenditure had amounted 
to ;f 2,586, leaving a profit of ;f 1,084. — The chairman, Alderman Bowes, 
stated that it was estimated that the recent concession in regard to 
workmen's tickets on the early morning cars was costing the depart- 
ment ;f5,ooo a year. The experiment as to long distance fares had 
been more satisfactory. A few months ago the committee, anxious to 
do something for the 2d. and 3d. passengers, who pay 30 per cent, more 
per car mile than the id. passengers, decided, as an experiment, to 
reduce the fares on the Middleton route. The results have proved 
very gratifying, the receipts per car mile having increased from 10 4d. 
in the corresponding period of last year to io'57d. As the receipts 
per passenger have fallen from i'25d. to i 2id., this shows that the 
reduced long distance fares has led to a large increas'^ in the number 
of passengers. The committee have instructed a sub committee to 
consider the whole question of long-distance fares. 

MORECAMBE. -At a rowdy meeting of Morecambe ratepayers 
on January 8, a resolution to approve of the bill which is being 
promoted by the Corporation for the purchase of the tramway under- 
taking within the borough was rejected by a large majority. 

NORWICH. — The Norwich Tramways Company have inaugurated 
a scheme of what are called return -transfer penny tickets. Hitherto 
a hardship has been felt by some passengers from the fact that if their 
journey necessitates a change of car the fare is twopence, though the 
total distance is no greater than that which can be traversed for a 
penny on one car. The penny transfer ticket enables the passenger to 
proceed for half a stage on one car, and then change for another half- 
stage into another car going on the same or a different route. The 
ticket may instead be used as a return ticket over the same half-stage 
of one route. A three months' trial is to be given to the scheme. 

ROCHDALE. — The annual dinner of one half of the Rochdale 
Corporation tramway employees was held on January 9, and was very 
successful, while under similar favourable auspices the other half of 
the men dined together on January 16. At the first gathering, Mr. 
J. S. D. Moffet, the general manager, presided, and others present 
included Councillor Dunning, chairman of the Tramways Committee 
Mr. G. Webster, traffic superintendent : and Mr. J. W. Galloway, car- 
shed and rolling stock superintendent. In the course of the evening 
Mr. Dunning proposed the health of the employees of the tramway 
department, and spoke highly of the services and qualifications of the 
men. He also expressed regret that Mr. Galloway was leav4d^ the 
service. Mr. Moffet, who replied, said that 90 per cent, of the men 
had no reports at all against them. The whole staff were sorry to lose 
Mr. Galloway, and they all hoped he would be successful in his new- 
sphere of labour. Mr. Galloway acknowledged the compliments paid 
to him, and said it had always been his endeavour to keep the rolling 
stock in as efficient a state as possible. 

SOUTH SHIELDS.— Some sensation was caused at a recent meet- 
ing of South Shields Town Council by a statement that the cars were 
not safe for public use. A sub-committee haive since investigated the 
matter, and have found that the wheel flanges of some of the cars had 
suffered wear. The sub-committee gave orders for the necessary 
renewals, and came to the conclusion that there was no ground for 
alarm.— At a meeting of the Town Council on January 28, a long dis- 
cussion took place on the following motion: "That in view of the 
serious difficulties which have arisen from time to time between the 
manager and the car-shed superintendent, and the apparent impossibility 
of their being able to work together to the advantage and satis- 
faction of the committee and the undertaking, and to the fact that 
the machinery and the cars have not been maintained in such 
a condition of order and repair as might have been, this Com- 
mittee deem it advisable to request the car-shed superintendent to 
hand in his resignation." The resolution was carried by a large 
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majority.— A most unusual case was investigated by the South 
Shields coroner on January 14. Thomas Twigg, 31 years of age, was 
the driver of one of the Corporation's electric cars, and he appeared to 
be in robust health. He was in charge of a car on January 1 1 , and he was 
chatting with the conductor and laughing a few minutes before a stoppage 
was made. When the conductor rang the bell as a signal for resuming the 
journey there was no response, and on going forward the conductor 
found the driver leaning over the side rail. He appeared to die 
immediately. A medical man who saw the body soon afterwards said 
that, despite the man's healthy appearance, there was no doubt that 
he suffered from heart disease. His death had been accelerated by 
exposure to the cold. It was stated there was no glass screen to 
protect drivers, and the vice-chairman of the Tramways Committee 
said this should have due attention. 

WALSALL.— At a meeting of Walsall Town Council on January 
13, Alderman J. Cope, chairman of the Tramways Committee, in pre- 
senting a report, drew attention to a saving of over £6,000 which had 
been effected, compared with the estimates, in connection with recent 
reconstruction of the tramways. He said the result fully justified the 
action of the Council in deciding to carry out this work with their own 
staff, instead of putting it out to contract. He claimed that, while 
economy had been exercised, the work had been well and efficiently 
done, and for this a good deal of credit was due to the officials con- 
cerned. He considered the result was an argument in favour of the 
Corporation in future carrying out all similar work. Mr. Halfbrd 
supported the views expressed by Alderman Cope, and urged that 
the officials who had effected this saving were entitled to something 
beyond a vote of thanks. 

WEST HAM.— On January 7 the Committee of the West Ham 
Tramways Social and Athletic Club gave a New Year party to the 
children of the tramway employees. The gathering took place in the 
recreation-room of the Greengate dep6t, which was gaily decorated. 
The chief attraction was a huge illuminated Christmas tree laden with 
presents for every one of the children. 225 children sat down to tea, 
and they were each presented with a new penny by Master Eric Blain, 
son of the tramways manager, Mr. H. E. Blain. Subsequently there 
was a musical entertainment, and this was followed by the distribution 
of the gifts from the Christmas tree. Motorman C. A. Gainsbury, 
dressed up as " Father Christmas " made the presentations. Later in 
the evening a dance for adults was given. The committee of the club 
obtained valuable help in organising the entertainment from local 
ladies and gentlemen, and the whole proceedings were most successful. 
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Patentees and Sole Makers— 



El GREEN ft SON, LDi, London, and Glasgow.' 



PATENT LIST. 

Specially abstracted for " The Tramway and Rail- 
way World " from the Official Journal of Patents. 

.*. If the inventions have been communicated the names of the com- 
municators are given below in italics. 

Applications. 

Applications for Letters Patent have been filed : 

1907. 

28,222 Electric trolley pole and wheel guide for electric tramcars — 

W. Wye. 
28.281 Collapsible trolley pole for electric vehicles— G. S. Thomson. 
28,426 Insulators for overhead systems of electric railways — British 

Thomson-Houston Company, Limited (General Electric 

Company^ 

28.435 Electric signalling for railways— A. Gardiner. 

28.436 Electric signalling for railways — A. Gardiner. 

28,447 Means for preventing accidents on electric railways — J. V. 

Dickins. 
28,449 Slipper brakes— H. Mattinson. 

28,472 Emergency brake for electric tramcars -G. Bingham. 
28,483 Rapid excitation for the dynamos of petrol electric automo- 
biles — W. A. Stevens. 
28,488 Bolts for tramcars, railway carriages, and motor cars — 

R. Harvey. 
28,494 Jointing system for preventing the falling of atrial wires of 

electric tramways— A. G. Boon and F. Mellaerts. 
28,507 Electrical overload indicators— H. T. Harrison. 
28.546 Brakes — E. Freund. 
28,595 Brake applicable to tramcars and other road vehicles — 

J. Mitchell. 
28,634 Electric locomotives — B. G. Lamme and N. W. Storer. 
28,658 System of feeding current in electric railways -L. de Matteis. 
28,679 Removing, detaching, or uncoupling railway and tramway 
vehicles from one line of rails to another. — H. SuUey. 
1908. 
33 Braking apparatus for tramway vehicles — J. Maunder, 

H. Thompson, and J. B. Mitchell. 
135 Non-skid device for the wheels of motor omnibuses — A. C. 

Beech. 
153 Trolley poles — J. Shepherd and F. B. Ullery. 
170 Kerb for tram rails— S. H. Adams. 
174 Automatic control of engines, trains, or trams, both steam and 

electric— W. F. Bladon. 
257 Track rail-grinding apparatus— J. A. Kidd and A. Ellis. 
368 Reversible out-side seat for tramcars and omnibuses - 

J. Anderson and C. P. Kelsall. 
498 Points setting of a railway or tramway by the driver of an 

approaching car--D. D. Samaia. 
577 Electric driven vehicles — P. Kopp. 
584 Means for preventing or reducing the raising of dust by motor 

cars and tramcars — J. B. Peace and R. Lamb. 
784 Trolley pole contacts — E. Sheldon. 
786 Life-saving device or guard for tramcars -W. Timbrell and 

C. E. P. Gabriel. 
790 Brakes for mechanically-propelled vehicles— F. J. A. Paton. 
922 Rollers of route or destination indicators, and blinds for 
railway carriages and tramcars — B. Andrews. 
1,036 Railways and tramways and rolling stock— C. H. Collings. 
1,109 Tramway rails— W. F. Chambers. 

1,178 Frictional blocks for brake blocks and electrical collector 
slippers — C. C. W. Simpson. 

1.187 Electric conductors and collectors for electric railways and 

tramways — R. C. Thomson. 

1.188 Devices for operating points of tramways — A. A. M. Taveira. 
1,221 Trolleys or collectors for electric railways and tramways— 

H. J. Tompkins. 

1.239 Suspending device for electric conductors — R. L. Hoffman. 

1.240 Suspension devices for electric conductors — F. Guillot. 
1,297 Mechanism for railway points — H. A. Thomson. 
1,326 Railway rail joints — B. Wolhaupter. 

1,360 Railway crossing — A. Hosmer and J. D. Collett, 

1,428 Slipper brake gear for tramcars— T. Voss. 

1,478 Steel rails — W. I^ees. 

1,517 Apparatus for the protection of railway or tramway vehicles 

m case of failure of the driver — Siemens Brothers, Dynamo 

Works, Limited, and F. Lydall. 
1,556 Axle boxes, bearings, flanges, and guides — W. A. E. Crombie. 
1,629 Tramway rails — W. F. Chambers. 
1,650 Tramway brakes — R. H. Wilkinson. 
1,723 Tramway track brakes — G. Moorhouse 
1,751 Vehicles propelled by a combination of electrical and 

mechanical power — W. N. Stewart, E. B. Killen, and 

F. Harris. 
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Specifications Published. 

1906. 

27,932A Railway and tramway axle-boxes— Demolder. 

28,306 Brakes for rolling stock of railways and tramways— Maley. 

26,066 Trucks for electrically-propelled vehicles — British Thomson- 
Houston Company (General Electric Company.) 

28,339 Means for applying braking power to tramcars— Lockett. 

29,072 Electrically-operated railway signals— Brown. 

26,623 Emergency brake for motor omnibuses— Whittaker. 

29,618 Sectional poles for telephone, telegraph, and trolley wires — 
Sciple. 

27,731 Tramcars — Anger. 

1907. 

7.388 Underframe for passenger cars — Christianson and Standard 

Steel Car Company. 
7,720 Rail joints — Bridges. 
22.618 Jointsforrailwayandtramway rails— Whittaker and Whitmore. 
7,200 Appliances for operating railway and tramway points— Peacock. 

7.389 Roof construction for passenger cars — Christianson and 

Standard Steel Car Company. 

18,463 Combined cross-ties and rail fastenings — Ford and Wassam. 

18,498 Electric locomotives — Bohm. 

18,793 Double wire overhead electric trolley systems — V. Kando. 

20,103 Railway rail chairs — Marshall and Penman. 

61 Car fenders -Wheelock. 

1,806 Paving blocks for the side of tramway rails — Morland-Johnson. 

7,800 Conduits for electric cables — Goodman and Ackland, 

15.769 Electrical railway systems— Beecher. 

18,592 Bogies for railway vehicles — Sheffield and Twinberrow. 

19.137 Railway rail joints— Carroway and Crews. 

836 Portable tram rail grinding machines— Smith-Saville. 

7.393 Body construction of passenger cars — Christianson and 

Standard Steel Car Company. 

8,623 Propulsion of electrically-driven trains — Stone and Migotti, 

23,983 Insulating and post for railway rail joints — Karns. 

4,512 Railway and tramway vehicles— Gresley. 

5,540 Railway fish-plates — Estal. 
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IMPORTANT NEW WORK, REPLETE 
WITH THE LATEST INFORMATION. 

ELECTRICAL TRACTION 

By ERNEST WILSON. Whit. Sch., M.I.E.E , 

Professor of Electrical Engineering in the Siemens Laboratory, 
King's College, London ; and 

FRANCIS LYDALL, B.A., B.Sc. 

Vol. I. (Direct Current), 
484 pages with 270 Diagrams and an Index. 

Vol.. II. (Alternating Current), 
336 pages with 184 Diagrams and an Index. 

Two Volumes (sold separately), 15s. net each. 

SEND FOR PROSPECTUS. 

LONDON: EDWARD ARNOLD, 41 & 43, MADDOX STREET. W. 



THE PEACOCK BRAKE. 



Some striking testimony to the p pularity of this 
brake will be found in an advertisement on page x. 



OLD STEEL TRAMWAY RAILS. 

Wanted to purchase 500 tons of Old Steel Tramway Rails, 
6 X 6, or 7 X 7. Apply Marple and Gillott, Limited, 
Engineers, Sheffield. 
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CONDENSING PLANT. 



The Mirrlees Watson Company, Limited, of Glasgow, 
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Engines or giving the high vacuum desirable with Steam 
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Aberdeen Corporation 
Ayr Corporation ... 


1.125 


1.227 


1,456 


1,282 


1.181 
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1.120 
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1.877 
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TRAFFIC RETURNS— <on^»»«^/. 



TRAMWAYS AND 
OMNIBUSSS. 

liritish EXec.TrseTCo'i.— continued 
Kid<Jemiin8t<»r ... 
I>eamington 
Merthyr... 
Metropolitan Electric ... 

Ml.ldloton 

Oldh«"i-ABhton ... 

PotcrboroiiKh ... 

Potteries 

Rotlioaay 

ShoQmess 

South Metropolitan 

Southport 

Swansea.. 

Taujiton 

Wcston-supcr-Maro 

Worcester 

Wroxham an«l District ... 

Tories. (Woollen) District 
Bumlev Corporation 
Burton-on-Trent Corporation 
Bury Corporation... 
Cardiff Corporation 

Carlisle, City of 

Chatham and District 
Chesterfield Corporation ... 
Colnc and Trawden 
Cork Electric 
Croydon Corporation 
Darlington Corporation ... 
Derby Corporation 
Dover Corporation ... i 

Dublin and Lucan ... ' 

Dublin United 

Dundee City 

East Ham Corporation 

Edinburgh and District ... 

Exeter Corporation 

Falkirk ancf District 

Glasgow Corporation 

Olossop (Urban Elec. Supply Co.^ 

Hastings and District 

Huddersfield Corporation ... 

Htill Corporation 

Ilford Corporation 
Ilkeston Corporation 
Ipswich Corporation 
iMe of Thanet 
kcighley Corporation 
Kilmarnock Corporation ... 
Lanarkshire 
Lancashire United 

Leeds City 

Leicester ^Corporation 
Leith Corporation... 
Leyton U. D. Council 
Liverpool Corporation 
London (bounty Council ... 
London General Omnibus... 
London Road Car... 
London United 
Lowestoft Corporation 
Maidstone Corporation 
Manchester Corporation ... 
Nelson Corporation 
Newcastle-on-Tyne Corporation 
Newport (Mon.) Corporation 
Nortnampton Corporation... 
Oldham Corporation 
Portsmouth Corporation ... 
Preston Corporation 
Pro\inclal... 
Reading Corporation 
Rochdale Corporation 
Rossendale Valley... 
Rotherham Corporation ... 
Salford Corporation 
ShefBeld Corporation 
Southampton Corporation... 
Southend-on-Sea Corporation 
South Shields Corporation 
Sunderland Corporation ... 
Swindon Corporation 
Tyneside Tramways and Tramroads 
Wallasey U. D. Cfouncil .. 
Walsall Corporation 
Walthamstow Corporation... 
Warrington Corporation ... 
West Ham Corporation ... 
Wlgan Corporation 
Wolverhampton Corporation 
Yorkshire (West Riding) ... 
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41 
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804 
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PORBIQN TRAMWAYS. 



Anglo- Argentine.. 

Calcutta . . . 

Havana 

Kalgoorlie 

Lisbon 

Madras 

Perth (W.A.) 

Rio de Janerio 

Singapore... 



9 

...(month) 
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Rs. 

...(month) 



... 17.379 
Rs. 53.314 



(2weok^) 
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3.913 
260 
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1.864 

44 

55 

549 

163 

1.001 

56 

156 

25 

269 

118 

1.049 

1.264 
274 
830 

1,957 
168 
660 
199 
180 
453 

1,203 
198 
737 
169 
120 

4,822 

1.066 
834 

4.375 
302 

16ri08 
122 

1.368 

2.567 

413 

111 

274 

182 

171 

152 

839 

1,043 

6,321 

2.260 

452 

898 

10,477 

23.540 

14,487 

4.931 

5.414 

110 

12^424 
143 

3.803 
661 
452 

1.386 

1.316 
845 

1.476 
680 
888 
209 
624 

3,510 

5,648 
856 
243 
515 

1.346 
173 
426 
718 
574 
433 
390 

2.305 

1.000 
663 

1,212 



20.633 

77,153 

30.290 

4.457 

17!783 

2.124 

513.600 

8.134 



BLBOTRIO RAILWAYS. 

Baker Street and Waterloo 

Central Ix)ndon ... 

Clearing X Euston & Hampstearl 

City and South London ... 

Great Northern and City ... 

6t. North'm, Piccadilly, & Bromptoi 

Liverpool Overhead 

Mersey 

Metropolitan 

Metropolita n Dis trict ... 



I 



2.300 
6.884 

3; 188 
1,942 
3.180 
1.455 
2.009 
16,190 
8.211 



£ 

83 
152 
178 
3.264 
237 
198 

94 
1.856 

83 

48 
517 
165 
739 

40 
154 

27 
234 

97 

819 

1.205 

274 

948 

2.001 

173 

325 

203 

163 

214 

1.172 

198 

706 

193 

55 

1.079 

1.298 

811 

259 



£ 

*. 86 
132 
185 

3,763 

277 

545 

95 

1.744 

44 

50 

703 

197 

798 

35 

140 

22 

240 

89 

876 

1.184 
262 
891 

1,918 
146 
955 
185 
174 
600 

1.290 

182 

698 

175 

88 

5.008 

1.083 
828 

256 



18,977 16,054 
125 128 



1.430 

2.387 

410 

113 

326 

214 

135 

240 

541 

728 

5.847 

2.157 

579 

816 

10.804 

25.474 

18.481 , 

6.241 

5.035 

144 

13.288 i 
129 * 
3.991 
570 t 
377 
1.648 
1.578 

637 1 

1,472 

581 

882 

176 I 

494 

4,166 

5.349 

840 

223 

518 

1.384 

150 

109 

764 

349 

409 

363 

1.992 

1.022 

787 

982 



17,887 
70,796 
34.211 



(2 weeks) 
1.943 



1.410 

2.311 

423 

114 

318 

238 

135 

139 

1.523 

974 

5.895 

2,015 

470 

868 

10,728 

26.988 

19,807 

6.755 

5.371 

150 

13.175 
132 

3.758 
545 
360 

1.714 

1.582 
678 

1.498 
582 
899 
187 
470 

4,189 

5.256 
845 
245 
452 

1.239 
146 
342 
742 
486 
431 
353 

2.228 

1,079 
823 

1,017 



16,914 
61,532 
33.019 



17.255 
1.726 



9.241 9.212 



2.195 
5.005 

3^214 
1,725 
3.155 
1,119 
1,705 
15,801 
7,283 



2,440 
6.401 

3^286 
1.897 
3.455 
1.434 
1.845 
15.819 
8,035 



2.290 
6,456 

2^998 
1,965 
3.535 
1,412 
1,832 
15.682 
7,995 



£ 

83 
125 
185 
3.804 
284 
542 

94 
1.826 

38 

46 
695 
192 
794 

35 
149 

25 
225 

87 

899 

1,141 

245 

894 

1-869 

132 

656 

178 

185 

419 

1.261 

183 

660 

176 

92 

4.726 

1.01^ 

799 

250 

16^230 
129 
656 
1.364 
2.305 
402 
110 
326 
243 

143 

823 

1.032 

5.788 

1.953 

458 

830 

10.577 

26.567 

18.951 

6.742 

5.030 

139 

13^469 
134 

3.794 
541 
360 

1.695 

1.416 
660 

1.386 
545 

185 

498 

4.366 

5.187 

812 

255 

448 

1.223 

150 

354 

722 

471 

430 

351 

2,237 

1.095 

721 

943 



16,378 
59.816 



£ 

96 

132 

214 

4,795 

314 

543 

110 

2,157 

37 

53 

702 

193 

859 

42 

140 

28 

245 

90 

834 

1,212 

274 

995 

2.099 

170 

650' 

263 

191 

432 

1.371 

214 

831 

177 

95 

5.190 

1.078 

882 

4.696 

259 

290 

17.286 

124 

991 

1,544 

2,603 

426 

129 

336 

245 

150 

150 

1.229 

1,105 

6.472 

2.200 

474 

929 

11.394 

32.017 

20,390 

8,512 

5,579 

163 

150 

14.780 

137 

4.175 

634 

376 

1,858 

1,661 

666 

1.597 

599 

1.017 

185 

580 

4,538 

5.670 

935 

262 

518 

1,271 

147 

364 

782 

564 

509 

376 

2.269 

1,244 

867 

1,095 



18,360 
48,890 



£ 

133 

147 

309 

6.152 

353 

637 

172 

2.235 

44 

57 

944 

208 

1.133 

57 

176 

26 

290 

137 

1.159 

1.426 

268 

1.096 

2,144 

193 

bOl 

221 

224 

500 

1.545 

217 

903 

181 

129 

5.414 

1,232 

948 

4.918 

304 

340 

17,145 

133 

745 

1,566 

2.775 

496 

125 

372 

273 

172 

140 

1.201 

1.299 

7.034 

2,413 

489 

1.084 

11,151 

31,615 

16,621 

6.908 

6,695 

174 

213 

14,57V 

153 

4.301 

705 

496 

1,962 

1.488 

826 

1.685 

758 

1.126 

220 

758 

4.459 

6,284 

1.052 

301 

600 

1,336 

189 

443 

763 

663 

649 

437 

2.706 

1,403 

933 

1.436 



21,917 

51,128 

36,191 

4.109 



2.296 
6.417 

3^011 
1,939 
3.574 
1,389 
1.838 
16,030 
8,002 



3,105 
6,477 
3.040 
3,329 
1,901 
5.330 
1.416 
2,077 
16,450 , 
8,924 I 



£ 

102 
122 
197 

4.469 
308 
221 
112 

1.669 

83 

45 

608 

191 

771 

42 

173 

29 

231 

89 

834 

1.227 
238 

1.235 

1.840 
155 
426 
198 
164 
274 

1.144 

196 

708 

158 

38 

2,045 

1.336 
893 

215 

289 

18.991 

107 

666 

1.399 

2,510 

374 

114 

304 

198 

135 

224 

912 

1,265 

6.022 

2.090 

607 

821 

10,124 

29.016 

16,587 

5.093 

4.966 

153 

133 

13,671 

112 

4.077 

562 

391 

1.701 

1.487 

734 

1.453 

552 

953 

170 

636 

4.628 

5.491 

931 

258 

559 

1.297 

144 

75 

719 

270 

448 

366 

2.095 

1,329 

737 

1,019 



£ 

74 

115 

180 

4.454 

265 

516 

99 

1.748 

48 

53 

628 

176 

765 

36 

138 

21 

221 

81 

776 

1.156 

243 

971 

1.894 

144 

759 

186 

171 

479 

1.147 

188 

705 

161 

86 

4.753 

1.316 

824 

218 

236 

16.013 

115 

691 

1,440 

2.466 

362 

114 

288 

172 

130 

132 

2.044 

1,037 

5,899 

1,986 

476 

790 

10.012 

28.855 

17.380 

3,416 

4.845 

144 

133 

13,120 

121 

3.746 

560 

361 

1.698 

1,487 

627 

1.412 

547 

884 

158 

521 

4.077 

5,223 

899 

230 

506 

1,129 

130 

345 

706 

483 

452 

348 

2.089 

1.112 

748 

1,002 



(2 weeks) 20,285 

1,665 1,509 1,910 

563,101 

8.844 8.474 8.824 



18.778 17,624 
54.460 50.096 
37.484 34.137 



(2 weeks) 19.685 
1.745 1,528 



£ 

83 
123 
188 
4.463 
287 
548 

99 
1.833 

37 

46 
639 
173 
793 

34 
142 

23 
224 

81 

856 

1.169 

235 

996 

142 , 
590 , 
211 
175 
379 

1.200 
181 1 
714 I 
155 
86 , 

4,719 I 

1.034 ; 

812 

236 

248 

16.337 

118 

725 

1.433 

2.446 

366 

119 

iOO 

207 

138 

1,096 

1,016 

6,022 

1.995 

462 

812 

10.011 

29.637 

17.664 

5.659 

5.043 

141 

150 

13.725 

127 

3,805 

561 

371 

1.795 

1.471 

620 

-1.442 

518 

164 

541 

4.241 

5.428 

858 

234 

470 

1.076 

129 

336 

689 

490 

460 

349 

2.110 

1.134 

730 

1.032 



2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 
42 
42 

3 

2 

43 

2 
42 
42 
42 
42 

3 

3 
35 
42 

42 

33 
3 

42 
42 
42 
43 
42 

3 
28 
35 

2 

2 
42 

35* 
42 

3 
42 

3 

3 

3 
18 
42 
42 
42* 
42 
42 
40* 
43 
42 

16 
41* 

3 

41* 

42 

43 

41* 

42 

42 

42 

3 
42 

3 
42 
42 
42 
42 
42 

3 



17.469 3 
48.740 3 

52 



1.523 



8.927 9.389 9.392 - 



2.865 
4.781 
3.080 
3.548 
1.672 
4,960 
1.191 
2,040 
16,227 
8,128 



3,230 
6.194 
3,170 
3,631 
1.852 
5,390 
1.345 
2.045 
15,974 
8.771 



3.280 
6.318 
3.190 
3.560 
1,840 
5,445 
1,326 
1,921 
15,593 
8,873 



3.000 
6.214 
3,190 
3,390 
1.876 
5.390 
1,402 
L892 
15.815 
8,919 



£ 

187 

290 

439 

10.743 

683 

1.290 

234 

4.246 

127 

107 

1.511 

436 

1.868 

85 

358 

48 

536 

190 

1,960 

3,552 

11,940 

46.908 

442 
1.349 
9.573 

857 

54.904 

8.918 

32.658 

9,531 

210 

11,518 

40.557 

38,251 



12,995 4 



Increase or 
Decreaw', 

£ 

15 

27 

+ 3 

+ 1,483 

25 

7 

+ 10 

10 

+ 10 

4 3 

148 

45 

12 

1 

f 5 

2 

32 

20 

140 

+ 22 

614 

+ 5.721 

10 

262 

+ 513 



161 

1.749 

28 

1.752 

1,194 

25 

270 

1,589 

392 



467 



681.027 i -1-116.123 
340 I - 24 



66,582 

104,118 

19.349 

6.090 

16.921 

579 

4.531 

5.641 

3,139 

2.364 

274,710 

18,734 

43,321 

26.247 

1.312.674 

51,631 

11,495 

12,776 

2,694 

5,651 

620.763 

6,092 

172,140 

28.707 

18.162 

83,102 

82.718 

23.713 
25,999 

492 
25,408 
191,442 
240,097 
43,007 
17,024 
24,068 
57,724 

758 
35,244 

1,243 
25.449 
15,947 
97,193 
52.952 
39,213 

3,053 



3,057 

5,886 

785 

380 

1.086 

117 

263 

140 

792 

73 

11,534 

136 



- 1.719 
+213.725 

- 5,608 

- 5,855 

- 1.510 
+ 102 

+ 41.295 
45 
+ 1.215 
i- 2.054 
340 
-f 5,693 

- 1.371 



885 
757 



53.871 
153,296 

47,824 

19,685 

3,792 

6,241,486 



9,510 
18,726 

9,550 
10,581 

5.568 
16,225 

4.073 

5,858 
47,382 
26,563 



_ 


56 


+ 


4,126 


-1- 


5,906 


•f 


10,963 


-f- 


2,120 


-f 


63 


-f 


5,132 




1.525 


_ 


48 


-f 


613 




65 


-f 


1,106 


4- 


582 


f- 


1,982 


f- 


3,707 


f- 


421 




111 




2,692 


- 


38.848 


- 


3,294 




2,430 




466 




2.484 




548 


(- 


1.286 


- 


233 


-H 


5,661 


- 


162 


i" 


343 


— 


149 


+ 


2,531 
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LECTRIC 



He^vd Office 
d>\5hw0od h9use 
9. New Broad ST, E.C. 




9NSTRUCTI9N 



Works: 

bushbury 

w9lver«ampt?n. 



25YE^R$ Reputation f9r 
hiGHQuMiTY<Sc Reliability. 



That The Electric Construction Co. still maintains its 
reputation, is proved by the number of recent E.C.C. 
installations, which include the London County Council 
station at Greenwich plant of over 18,000 Kw. 
capacity -The Great Western Ry. Electricity station 
at Park Royal- plant of over 7,000 Kw. capacity-and 
many other important modem Stations in EUROPE, 
AFRICA, INDIA, NEW ZEALAND, CHINA and 
JAPAN. 



Write F9r 
Illustrated 

B99KLETS> 

"Electricity 
F?R Power 
Purposes" 

"Electricity 
IN Coal Mines" 




Fovr ol Eight 750-Kw. Alltrnalors supplltd to Grckl Western 
Railway Parli Royal GciKraliDt Station. 




ELECTRICAL ENGINEERS AND CONTRACTORS 



J 
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MILNES-DAIMLER, Ltd., 

Our Rqnitation is founded on many years of Experience. 




28 HP. Char-a-Banc to seat 25. 

OMNIBUSES, CHAR-A-BANCS, VANS, LORRIES, TOWER WAGONS. 



221, nrottenha.m Coux*t 

_ , ( "MILNESIE, 

Telegram.] LONDON." 



Ijondon, W.C 

_ . ^ I 2268 GERRARD. 

Telephone. , ^^^ CENTRAL. 



AN OPINION " AFTER 16 MONTHS' CONTINUOU S RUNNING." 

8IL8DEN MOTOR OMNIBUS CO., LTD., 

nr. Keighley, Yorks., Nov. IS; 1907. 

Dear Sirs, 

With reference to the Motor Omnibus which you supplied to us in July. 1906, after 16 months* continuous 
running we are pleased to report to you that the good opinion we at first formed of your *Bus has been more than 

justified by results, and we congratulate ourselves in owning what we consider to be the best *Bus on the 

market. In consumption of Petrol and Oil she is remarkably economical. As to repairs your ledger will disclose 

that our purchase of parts, &c., from you during 
the last six months have not exceeded £5, which 

fact speaks volumes for the excellent workmanship 
of your Chassis. She requires a minimum amount 
of attention to keep her at concert pitch, and we 
can always depend on her carrying her complement 
of passengers (40) with ease up the long and steep 
gradients so numerous in this locality. We have 
nothing but unstinted praise for the manner in 
which your Bus has done its work on our country 
roads since July, 1906. — Yours faithfully, 

p. pro Silsden Motor Omnibus Co., Ltd. 

(Signed) M. P. CRYER, Secretary. 




THE 'BU5 REFERRED TO ABOVE. 



RYKNIELD 

MOTOR CO., LTD., 

BURTON-ON- TRENT. 
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The petrol-electric system for motor omnibuses, 
which from the first was received with so much favour 
by engineers and by all who recognise the drawbacks 
of mechanical change-speed gears, is still being worked 
upon by various designers. New devices of the kind 
are being brought out (one of which is described in this 
issue), and it seems quite probable that some of these 
will come into extensive commercial use. As an illus- 
tration of the probabilities in this direction may be 
mentioned the successful running for over 10,000 miles 
on London streets of a petrol-electric 'bus constructed 
by the British Thomson- Houston Company. It ran 
under the ordinary London conditions, which are very 
severe, and fully vindicated its claim to efficiency, 
economy, and noiselessness. The electric equipment 
at the end of the test was in first-class condition, and 
showed no signs of wear. The ideal omnibus, of 
course, is the purely electric one, but pending demon- 
stration of any vehicle of that sort which can in the 
long-run be worked at a profit, we welcome the petrol- 
electric system in which all complicated mechanical 
details of transmission and gearing are eliminated and 
the mechanical troubles are confined to the engine and 
the accessories strictly pertaining to it. Even these 
mechanical troubles must be minimised when the elec- 
tric transmission enables it to be run at a uniform speed, 
irrespective of variations in the load and in the speed 
of the vehicle. 



The question of driving automobile vehicles through 
the front instead of the back wheels, which was discussed 
at recent meetings of the Institution of Automobile 
Engineers, is of interest alike to the owners of pleasure 
and of commercial cars, and is also of importance to 
the general public. This chiefly arises from the fact 
that experiment has shown that a front-driven vehicle 
is much less liable to side-slip on a greasy surface than 
a rear-driven one. If the greater part of the weight is 
put on the front axle, and the work, both of driving 
and steering, is centred there, the back wheels are 
simply dragged along in the wake of the steerers and 
drivers. On the other hand, the front wheels do not 
show any tendency to slip. Attention is now being 
directed to the best means of transmitting the power of 
the engine to the front wheels while still leaving them 
perfect radial freedom for steering purposes. There is 
not much trouble in arranging this if electric trans- 
mission of the engine power to the road wheels is used, 
but the problem is a distinct and more difficult one in 



the case of the ordinary mechanical transmission by 
shafting and spur gearing. If further experiments show 
that the front driver is practically immune from side- 
slip under all conditions, and if it can be shown that 
there are no accompanying serious drawbacks, the case 
for its wide adoption will be exceedingly strong. 



The strike of drivers and conductors in the employ- 
ment of the London Road Car Company has come 
and gone, and while nobody seems to be the better for 
it, fortunately, nobody is much the worse. The men 
had no funds to carry on a strike, and in any case they 
had not a good enough cause. They merely objected 
to a change under which they will be paid by the 
journey instead of by the day. But the motor-'bus 
drivers and conductors in the employment of the other 
London omnibus companies are paid by the journey, 
and they have not complained. The Road Car Com- 
pany will no doubt get better service both out of the 
'buses and out of the men, while the latter, it is 
contended, will not suffer. From any point of view, 
the strike was a foolish one and it should never have 
taken place. 



The use of motor lorries and vans for trade purposes 
is extending with considerable rapidity, and growth in 
this direction would no doubt be accelerated if a larger 
number of people could definitely grasp what the motor 
vehicle can and cannot do for them. To take the 
latter point first, the class of small merchants and 
manufacturers who only require one or two horse 
lorries or vans for their business will not be benefited 
by adopting motor vehicles unless a large extension of 
their business is in prospect. The running expenses 
of a motor van are greater than those of a horse van, 
but the point is that the former can do as much work 
as several of the latter. If the small man has no 
prospect of his carrying business increasing materially, 
then he will do well to stick to his one or two horse 
vans.» But for firms working on a larger scale and 
owning businesses which are increasing, the motor van 
and lorry present great advantages. A large number 
of horses and drivers may be dispensed with, as com- 
paratively few motor vehicles will be needed. Trans- 
port and delivery are very much quickened*. and the 
distance of operations is enormously increased. 
Further, great facilities are afforded for extending the 
business further and further afield, not only on account 
of the higher speed, but because all the trouble and 
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expense inseparable from employing horses on long 

journeys are abolished. The motor lorry and the 

motor van are destined to be great instruments in 
future commercial development. 



THE FUTURE OF THE MOTOR OMNIBUS. 



Many attempts have been, and still are being made 
to produce a satisfactory resilient wheel which will do 
away with the necessity for usmg india-rubber tyres on 
motor omnibuses and other heavy motor vehicles which 
run at as high speeds as twelve miles per hour. One 
such wheel was described in a recent paper read before 
the Royal Automobile Club, and the experience gained 
with it promises well. There is probably a wider mar- 
gin for economy in the matter of wheels than in any 
other item of expenditure connected with the motor 
omnibus and van. It is of course self-evident that if a 
plain steel-tyred wheel could be used the cost of main- 
tenance would be only a fraction of the twopence per 
mile run usually necessary in the case of rubber tyres. 
The effort which is being made is to provide a reliable 
wheel with a steel tyre but with an elasticity in its 
construction which will deaden vibration without 
wasting power in the case of the driving wheels. A 
wheel of this sort, even approximately perfect, will 
largely solve the problem of the commercial motor 
vehicle. 



Los Angeles, in California, is a city which has come 
through great vicissitudes in the matter of local pas- 
senger transportation. Years ago it was the scene of 
an exploitation of the cable system of tramways which 
was not justified, as the traffic was not sufficient to 
warrant the great expenditure which was incurred. In 
later years the cable tramways gave way to the electric 
system, and the overhead wires have not altogether 
destroyed the natural beauties of the place. As a third 
movement, it is now announced that a company, with 
a capital of ^200,000 has been formed in California 
for the purpose of working motor omnibuses in Los 
Angeles. Petrol, at all events, should be plentiful for 
the purpose, as one of the complaints of the inhabitants 
not so long ago was that, owing to the careless way in 
which the petroleum wells were being opened and 
worked among the hills adjoining the town, the crude 
oil was running down into the streets and destroying 
the amenity of a city of which the inhabitants are 
proud. _ 

Nkw Chairman of Motor Union. — At a meeting of the Motor 
Union of Great Britain and Ireland, held in London on January 29. 
Mr. Joynson-Hicks was unanimously elected chairman. The new 
chairman is well-known in the cities of London and Manchester, and 
is a leading authority on all questions affecting motor traction. A 
member of the legal profession, he is already known to public life, and 
is regarded as one of the coming men in the political world. At the 
General Election he stood in opposition to Mr. Winston Churchill for 
one of the divisions of Manchester. 



Ayrshjre Roads and Motor Traffic— At a meeting of Ayr 
Di;J%ri*t Committee on January 21, the road surveyor stated that 90 out 
of the 170 miles of turnpike roads in the district were directly affected 
by motor traffic, and to meet the increased wear of this traffic be 
estimated that additional metal to the extent of 2.000 cubic yards would 
be required. He suggested the obtaining of stone-breaking plant, and 
an additional road roller. He preferred hand-broken metal — the 
relative value he estimated at two to one — but stone-breakers could not 
be got. Mr. H. M. Poe thought they could get workers if arrange- 
ments were made to break the metal at the quarries. It was remitted 
to ih2 Highways Committee to report on the subject. 



By Frank B. Lea. 



In a case of serious illness, the friends and relatives 
of the patient will often derive no small comfort from 
the quiet but authoritative reassurance of the specialist, 
whose experience and knowledge enable him to 
forecast a return to health under ordinary conditions. 
The regular medical attendant of the invalid, and other 
practitioners who may hear of the case and circum- 
stances, also feel that their backs are stiffened in this 
way to carry out the light against disease; and it is for 
support of this kind in another field of labour than 
medicine that the writer feels indebted to Mr. Duguid 
for his recent article in the Daily Mail upon ** Omni- 
buses as Investments.'' 

As might naturally be expected, Mr. Duguid deals 
more particularly with the London omnibus services, 
and, though drawing a gloomy but correct picture of 
their present conditions, he holds out no small hope of 
ultimate success and prosperity when once the develop- 
ment stage is passed. 

No useful purpose would be served by recrimination 
or allocating of causes for the very obvious failures to 
date ; it is perhaps even invidious to say that such and 
such a line of action was bound to end in trouble, and 
that something else altogether should have been done. 
Those in command know full well where and how they 
have made mistakes, and the lessons that have been 
learnt, though costly, will be remembered, to the 
advantage of shareholders and public alike now that the 
pioneering is over. Yet it may do good to point out 
why better results have not been shown, especially 
during the past two years. Doubtless, so far at any 
rate as the motor 'bus is concerned, it might have done 
better from the outset had there only been less haste in 
the demand for rapid transit, and in the endeavour to 
supply this demand by the purchase of crudely-designed 
and flimsily-constructed vehicles — many, perhaps most, 
moreover, of foreign make. But how many boards, or 
even individual directors, have the strength of mind 
under such conditions to advocate a policy of ** festina 
lente," of waiting six or twelve months before starting 
a new type of service, such as that of motor 'buses, in 
order to make sure that their design shall be strong and 
simple yet efficient, whilst construction shall be rather 
heavy than light for hard work during long hours ? 

Nevertheless, this has been one reason why motor 
'buses have so far made but a poor show, generally 
speaking. Still further causes, which Mr. Duguid 
omitted to enlarge upon, are such as the heavy costs of 
repairs, which now prove to be far more than was 
estimated or expected, and are not decreased by the 
stringent regulations and supervision of the police. Yet 
it is quite certain that each year in future will see the 
total cost of working gradually reduced. To begin 
with, as rubber or rubber substitutes can be obtained 
more cheaply, so the cost of tyre renewals will drop 
from 2d. or more per mile, to id. or ijd ; fuel — costing 
now from id. to ifd. per mile — will decrease to id. or 
less according as heavier spirits or even producer gas 
and other fuels come into use, and engines of greater 
economy are designed ; less, too, will be spent on 
general repairs, owing to increased strength and weight 
put into the mechanism at first. 

It is not a difficult matter to show that even one of 
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these improvements makes a substantial difference in 
the net returns of a motor *bus enterprise. A reduction 
of ^d, or less in the working cost per mile may mean a 
respectable dividend on the entire capital. Let not the 
shareholders, therefore, in any of the omnibus under- 
takings, consider that the outlook is necessarily and 
permanently a black one for their interests, more 
particularly since the demand for motor *buses has led 
to their introduction and use. Given sound and 
businesslike foundations, such as Mr. Duguid shows 
to be essential, the further development of motor 
'buses ought to improve the position of the running 
companies into one of comparative prosperity, if, 
indeed, it may not actually be their main redeeming 
factor. 

Take away the hand of mere company promoting in 
its least acceptable form, and motor 'bus concerns, 
when properly started and worked, can be shown to 
pay from the outset. 

Mr. Duguid — in his list of what might be termed 
failures — makes mention of an Edinburgh motor 'bus 
concern which issued shares to the extent of £33,302. 
This undertaking, it may be added, went into 
liquidation within a year. There is no need to say why 
this happened ; the story does not make very attractive 
reading; but there is a still older motor 'bus under- 
taking in Edinburgh — the Scottish Motor Traction 
Company, Limited — which has endeavoured to shape 
its policy throughout on the lines above advocated, and 
the results are shown in a modest capital well laid out, 
substantial income increasing rapidly each year, the 
promise of more business than can readily be dealt 
with, and — what is best — a dividend earned and paid 
from profits that appear to be stable so far as man can 
foresee. 

This, however, has only been achieved by care at the 
outset in choosing vehicles and routes. It required 
about twelve months from the inception of the concern 
until a reasonable number of reliable British-made 
'buses could be put on the road, and as long a time 
became further necessary before the management could 
definitely point to the best-paying roads and journeys. 

London traffic is unique in its way ; no other 
approaches it in character or volume. Yet the London 
companies find that they have started their fare tariff 
on too liberal a scale, and that so low a fare as a 
penny can only be given for a short distance. The 
cost of stopping and starting is too high for a single 
passenger who travels perhaps but a few hundred yards, 
and the large number of passengers available has alone 
helped the London motor 'bus to pull through as well 
as it has done. 

In the provincial cities of fewer inhabitants and 
sparser traffic this condition is accentuated ; the penny 
passenger is not wanted at all, for he does not pay to 
pick up. The further afield a motor 'bus runs, and the 
more long-distance passengers at high fares that are 
carried, the better is the return per mile run, and so too 
the net profit, as the working cost remains practically 
the same. 

Now that this fundamental principle of motor 'bus 
running has been proved in more than one service, 
there should be further hope for better returns, as 
managers find out and accept these methods, not only 
of decreasing expenses, but also of raising receipts. 

These expressions of confidence in a brighter future 
for the motor 'bus are not intended solely for the share- 
holder in omnibus undertakings, though he has so far 



appeared the prominent figure to the public eye. There 
are also shareholders in British motor 'bus building 
concerns who have lately suffered perhaps quite as 
much from want of financial success as their fellow- 
investors in the operating companies. The past three 
or four years for the former have been a time of costly 
experimenting; of building vehicles to plans and 
designs that go out of date in a year; of heavy 
alterations and renewals or repairs to running vehicles 
under guarantee; in short, of continued hope and trust 
in the ultimate — but long deferred — success of their 
manufactures in this market. 

It is an instructive commentary on the position of 
the makers to glance through the lists printed in some 
of the technical motor papers that show the various 
makes of motor 'buses at present running in London, 
as compared with those of a year ago. Many have 
completely gone from the streets, and the list of types 
or makes successfully running grows small by degrees 
and beautifully less, though the total number of vehicles 
increases. 

It is, perhaps, excusable to feel some little pride in 
the fact that though the foreign-built 'buses had at 
first so great a start of the home-made article, and even 
now head the list, yet the latter are creeping up steadily 
in number and remaining in permanent service, despite, 
or, perhaps, even because of the police restrictions as 
to noise, control, and safety. There should be in this as 
strong a ray of hope for the shareholders in our British 
motor 'bus manufacturing concerns as the writer has 
tried to show is the case for the operating companies. 



THE BRITISH THOMSON-HOUSTON COMPANY'S 
PETROL ELECTRIC SYSTEM. 

The British Thomson-Houston Company's petrol electric system 
(which was described and illustrated in our issues of March 7 and 
June 6 last year), applied to a Wolseley motor *bus has completed 
a 10,000 mile trial in service with the London General Omnibus 
Company. This vehicle may be looked upon as a pioneer of this 
system, as it is the first petrol electric motor 'bus to run satisfactorily 
for anything approaching this distance in service. 

As was to be expected for a new departure of this nature, minor 
defects became apparent in the course of the trial. These were 
rectified, and it is interesting to note that the last 3,700 miles were 
covered without the slightest adjustments being necessary. The 
actual mileage covered was 10.480 out of a possible 13.390 miles. 
This may be looked upon as a very good performance, considering 
that no spares were held in London, and that considerable time was 
occupied in carefully investigating the few defects that occurred, 
instead of getting the vehicle on the road again as soon as possible, as 
would have been the case were it an ordinary vehicle in service. 

The consumption of petrol worked out at 48 miles to the gallon 
over the whole trial. This is slightly better than the consumption 
with the gear-driven 'buses running over the same route — Canning 
Town to Hammersmith. It should be mentioned that this route 
is one of the most severe, and includes the congested traffic of 
Whitechapel Road, Cheapside, Oxford Street, etc., and on the return 
journey the ascent of Notting Hill. The petrol consumption is, 
therefore, distinctly good, and conclusively disproves the statement 
that the petrol electric system is inefficient as compared with direct 
mechanical drive. 

This vehicle was always exceedingly quiet, and although it has run 
upwards of 15,000 miles, it has not become any more noisy. After 
the trial the chassis was stripped for inspection, and the electrical 
equipment was found to be in excellent condition, there being 
practically no signs of wear. 



The Thames Engineering Co. have taken up the manufacture of 
motor cabs. The vehicle which is being produced has a two-cylinder 
engine, and it is undergoing thorough tests on the streets. 
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A NEW PETROL-ELECTRIC BUS. 



Messrs. J. and E. Hall, Limited, Hartford, have supplied to Thomas 
Tilling, Limited, the London omnibus proprietors, a petrol-electric 
chassis fitted with a 34-seated omnibus body. The electrical equipment, 
which is by W. A. Stevens, Limited, Maidstone, differs somewhat from 
Messrs. Stevens' previous design, which has frequently been described, 
and presents some interesting features. The petrol engine, the frame, 
and all the mechanical parts were manufactured by Messrs. Hall, and 
the design has, in some ways, been modified at the instance of Mr. P. 
H. Frost Smith, chief motor engineer to Messrs. Tilling. The general 
arrangement of the chassis is clearly shown in the accompanying 
illustrations. The engine is similar to that which was entered by 




and parallel, the voltage control of the dynamo, and the throttling gear 
on the engine, a wide range of speeds can be obtained. In nearly all 
circumstances the controller can be kept in the parallel position. 

Owing to the small number of steps in the controller, its construction 
differs somewhat from that of a tramcar controller. The instrument, 
which is placed under the driver's seat, consists of an inner and outer 
ring of metallic contacts. Over the contacts moves a four-arm switch 
carrying brushes for completing the circuit between the two rings of 
contacts. Current is not broken in the controller, but by a main 
switch, which is worked by a pedal, and is interlocked with the 
controller lever, so that the lever can only be moved when the main 
circuit is broken. The main circuit, however, under ordinary 
conditions does not need to be broken, the speed being regulated by 
the accelerator pedal and the field switch. 

When the 'bus is being started from rest, the controller 
lever is put into the parallel notch, the engine is run slowly, 
and the dynamo has its field low. The engine is then 
accelerated by opening the throttle by means of the pedal. 
The voltage of the dynamo accordingly rises, and this 
action is increased by gradually moving over the field switch 
as the vehicle gains speed. The running speed is con- 
trolled by the throttle pedal. When a stoppage is to be 
made, the throttle pedal is released, the dynamo field 
weakened, and the brake applied. 

The estimates of economy from the use of this type of 
transmission, formed by those who are associated with it, 
are sanguine, as may be seen from the following comparison 
of the Items which will he affected. 

Per 'Bus Mile— Pence. 





Gear 


Petrol- 




Driven. 


Electric. 


Depreciation 


1375 


1 000 


Running .. 


666 


0333 


Maintenance 


2500 


666 


Grease, oil, etc. 


0350 


0175 




4891 


2174 



The running of the 'bus is characterised by the same 
smoothness and silence which are observable in the case of 
other petrol-electric systems. 



Chassis or Hall-Stevens Bus. 

Messrs. Hall in the recent reliability trials, and which was described 
in our issue of December 5 last. It has four cylinders, each of no mm. 
bore by 140 mm. stroke, and runs at speeds up to 1,050 r. p.m. It is 
rated at 30B.H.P. 

The dynamo, which is connected to the fly-wheel of the engine by a 
flexible coupling, is completely enclosed, and weighs about 8 cwt. The 
suspension from the frame is so arranged that the dynamo can readily 
be removed without disturbing any of the other mechanism. Ventila- 
tion is secured by a fan. In brief detail the machine is four-pole, 
shunt-wound, and produces 200 amperes at 180 volts. By means of 
inter-poles sparking is prevented, no matter how the load varies. 

There are two motors, mounted longitudinally, one on each side of 
the frame, and carried outside. Each one drives one of the road 
wheels through a telescopic universal joint, a short shaft, another 
universal joint, and a worm gear with a 12 to i ratio. The back axle 
is "dead," each wheel being driven separately by its own motor- 
Thus, from first to last, all spur wheel gearing is eliminated, and 
accessibility is secured. The worm gearing is securely cased in. The 
worm wheel, which is of phosphor-bronze, is carried on a housing 
supported on ball bearings, and it is connected to the road wheel by a 
dog clutch, admitting of the road wheel being readily removed. The 
worm, which is of hardened steel, is also provided with ball bearings. 
A water-cooled brake drum is mounted on each motor shaft close to 
the motor, and expanding brakes act on the insides of the rims of- the 
road wheels. The motors are four-pole, series- wound, and completely 
enclosed, and weigh about 3 J cwt. each. 

Regarding the electric control, by means of the main controller, 
worked by a side lever, the motors can be placed in series and in 
parallel. The field strength of the generator is varied by a rheostat 
operated by a small lever moving on a quadrant on the steering wheel. 
The speed of the engine is regulated by a throttle lever which works in 
connection with the engine governor, and an accelerator pedal, by 
which the throttle can be opened, irrespective of the position of the 
throttle lever. Owing to the two speeds given by the motors, series 



A HALLEY CHAR-A-BANC FOR IRELAND. 



The accompanying illustration shows a 15-seated 20 h.p. char-a-banc 
which has recently been supplied to the Irish Motor Service Company 
by Halley's Industrial Motors, Limited, Yoker, Glasgow. The vehicle 
can attain a top speed of 16 miles per hour, and it will be seen that 
from the passengers' point of view it is very conveniently arranged 
and well fitted up. The chassis is identical in design with one which 




Halley Char-a-Banc. 

at the last Royal Automobile Club reliability trials was awarded a 
silver medal for simplicity of design, accessibility, and reliability. 
That the char-a-banc is giving satisfaction to its owners is shown by 
the fact that Messrs. Halley have received a repeat order from the 
same company for another and larger machine of 30 h.p., and seated 
for 20 passengers. 
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MOTOR TRAFFIC. 




Diagram of Electric Connections. 
THE HALL-STEVENS PETROL ELECTRIC OMNIBUS. 
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FRONT DRIVING OF MOTOR VEHICLES. 



At a meeting of the Institution of Automobile Engineers, held in 
London on January 22, Dr. H. S. Hele-Shaw, F.R.S.. read a paper on 
" Front driving, with special reference to electric and hydraulic trans- 
mission." He first pointed out that given level ground, even surface, 
uniform velocity of motion, and a rigid framework for the vehicle, it 
did not matter whether propulsion was obtained through the front 
wheels or through the rear wheels of a motor vehicle. Whenever 
these conditions were departed from there were differences, often very 
considerable, between the two methods. Besides that, as starting and 
accelerating were usually more rapid than retardation and stopping, 
the construction and design of a vehicle could be lighter with front 
than with rear driving. In climbing hills, also, there were theoretical 
advantages in front driving. In regard to the trouble of side-slipping, 
both theory and experiment showed that side-slip might be almost 
entirely prevented by applying the brakes to the front wheels. It was 
easy to understand that so long as the vehicle was being propelled by 
the front wheels, the vehicle as a whole would follow the tracks of the 
front wheels, and would not be inclined to skid. But it was not so easy 
to understand what happened when the brake was applied to the front 
wheels. It only needed a simple experiment to demonstrate that, whereas 
a wheel when running free tended to move most easily in the direction 
of its plane of rotation, when the brake was applied the exact 
opposite was the case, and it was much easier for a wheel on a greasy 
surface to slip sideways than to move forward in its own plane. The 
result was that, if the brake was applied on the front wheels, any 
tendency to slip might be checked by the driver adroitly using his 
steering wheel, the hind wheels, which were free running, following in 
the direction of the vehicle, without any tendency of the mass of the 
vehicle to swerve sideways. If, however, the brake was applied to the 
back wheels, it became an extremely difficult thing to prevent side-slip 
taking place. With the assistance of the Krieger Company, he had 
carried out experiments with both, front and back-driven electric 
vehicles, with different distributions of the load. A slippery 
patch was provided by spreading soft soap on a concrete floor. 
The experiments demonstrated conclusively the superiority of the 
front-driven vehicle both in driving and steering on a slippery 
surface. On the brakes being applied, the front-driver held on 
its course in a straight line, but the rearrdriver had some severe 
sideslips. The front-driver was also more under control when 
an attempt was made to change its course. The front-driver had a 
weight of 20 cwt. 35 lb. on the front wheels, and 11 cwt. 77 lbs. on the 
back wheels. On changing the 'distribution so that there was 15 cwt. 
35 lbs. on the front wheels and 16 cwt. 77 lb. on the back wheels, the 
vehicle was much less under control, and evinced a little tendency to 
side-slip. The tractive power on the slippery patch was markedly 
reduced. The author then proceeded to describe the system of direct 
driving of the front wheels of the Krieger car by two electric motors. 
With regard to heavy vehicles, he did not know of any attempts at the 
electrical driving of the front wheels alone, but there certainly had 
been numerous examples of construction of vehicles in America in 
which the electrical driving of all four wheels had been adopted. 
Examples of these were the Imperial electric four-motor drive and the 
Michigan four-wheel drive vehicle. The arguments were very strong 
in favour of the employment of four-wheel -driven vehicles by munici- 
palities which had abundant supply of electric power, and required 
working operation over a short radius. He could not help thinking 
that this system had a great future in its application to heavy vehicles. 
Apart from prevention of side-slip, there were special advantages in 
the case of such vehicles running in great cities with paved streets, 
where not only was manoeuvring of great importance, but where 
rubber tyres were highly desirable, both to save the vehicle from 
shocks and to diminish the noise. Further, the saving not only on 
tyres, but also on the vehicles, which might have to be accelerated or 
retarded, possibly hundreds of times in a day, would be found to be so 
great as to far more than outweigh the additional cost of four-wheeled 
propulsion. With regard to hydraulic transmission and front-driving, 
he did not think such a system was very practical for light and fast- 
moving vehicles. The case might be quite different, however, in the 
case of slowly-moving vehicles, especially where rubber tyres could be 
used. It was quite mechanically feasible to place within the wheels a 
strong and compactly built hydraulic motor, which, if using oil as the 
working fluid, would be very little affected by shocks and vibrations. 
Experience with the Hall hydraulic gear had shown how little affected 
such a motor was by. and how well it continued to work in spite of. 
severe and continued concussions. The experience gained in this 
connection had shown that the durability of such a motor was practi- 
cally unlimited, and there was every reason to believe that it would wear 



for an almost indefinite period under a working pressure of as much as 
a ton on the square inch. As for the transmission of liquid for such a 
motor, it was easy to see how the supply and exhaust passages could be 
made through the swivel pin of the steering wheel, a petrol motor 
driving an oil pump on the framework of the vehicle itself. 

At the same meeting Mr. R. W. Harvey Bailey read a paper on 
*• The Front Driving of Steam and Petrol Vehicles.*' In this he 
pointed out that the more recent attempts to devise a satisfactory 
front-driving front-steering vehicle had been made solely to meet a 
difficulty associated with the rear-driven car. The latter type was 
mechanically incorrect as, under certain road surface conditions, it 
was quite uncontrollable. The propelling force in the case of a 
rear driver was parallel in direction to the centre line of the car. 
whereas the front wheels were set at an angle to this direction varying 
to suit the exigencies of the moment. If any external forces set the 
vehicle moving laterally, the propelling force increased the deflection. 
A front-driving rear-steering vehicle was in no better case. But the design 
of the front-driving front-steering car was mechanically correct, as the 
propelling forces were always in the proposed line of travel, and so 
tended to stability and to the prevention of skidding. Mr. Bailey pro- 
ceeded to detail the principles upon which Dr. Brightmore, late head 
of the engineering department of the Royal Indian College, proceeded 
in his work on the front-driving front-steering heavy steam vehicle. 
So far as Mr. Bailey knew, the Brightmore vehicles were the only ones 
that had seriously tackled the question. These three experimental 
cars had been very successful, though considerable difficulty had been 
found in ensuring stability when running backward. All the mech- 
anism was carried on a fore carriage, which was pivoted by a large ball 
and socket bearing, and supported at the back by a runner which 
travelled in a quadrant of channel section bolted to the body of the 
vehicle. The whole of the fore carriage revolved. The front road 
wheels ran loose on the live axle, which was driven by chains. The 
wheels were indirectly connected to the axle by pawls geared into 
ratchet wheels, which were keyed to the axle. By a special mechanism 
it was possible to engage or disengage either pawl. The disengaging 
of the pawl was effected by applying a hand brake to a friction pulley, 
and at the same time the freed wheel was slowed down. Later this 
arrangement was modified by using an ordinary differential gear and 
steering by applying a brake to one side or other of the gear. The 
author subsequently described the Pullcar vehicles as typical of petrol 
front-driving front-steering cars. In the Pullcar the engine, gears, 
tanks, etc., were carried on the vehicle proper. An axle was used 
which steered on the ordinary Ackerman principle, but the pivots on 
which the stub axles turned were divided, each consisting of two 
pins which were concentric, but not extending across the intersection 
of their common axis with the axis of the driving member of the axle. 
At this point of intersection a universal joint was arranged to join up 
a short driving axle with the driving shaft. The ends of the axle 
proper instead of carrying the road wheels had arms cast on them 
vertically, and then extended laterally to carry two short steering 
pivots. These pivots formed the hinges for a hollow stub axle. The 
road wheels ran on ball bearings carried on the outside of the stub 
axles, while the power was transmitted to the wheels by short driving 
spindles keyed into the bosses of the road wheel hubs, and on the pivot 
side were formed as a plain jaw. The driving spindle from the differ- 
ential gear was formed into a similar jaw arranged at 90 degrees to 
the. other, while between the pair of jaws a loose floating rectangular 
block was arranged to act as a universal joint. This was a notable feature 
and left nothing to be desired as regarded simplicity or accessibility. 

•* A Terrible Machine."— At Clerkenwell Police Court, on January 
3, Mr. d'Eyncourt, the magistrate, passed sentence of a month's 
imprisonment on T. Greetham, a motor 'bus driver, for having been 
drunk while in charge of the 'bus. In doing so the magistrate said : 
I won't treat it as an ordinary case of drunkenness. You were respon- 
sible for the management of a terrible machine, and it was imperative 
that you should be sober. You will not only go to prison, but will have 
your licence revoked also. I shall always, in similar cases, send 
drunken motor-drivers to prison. Mr. H. Ricketts later made an 
appeal on behalf of the defendant. He pointed out that Greetham was 
driving on a bitterly cold day between Homseyand Kensington. When 
one remembered how difficult it was to keep even reasonably warm on 
foot he would realize how terribly motor-drivers would suffer in such 
weather. Had the defendant been in ordinary health he would not 
have been affected by the drink he took. He had. however, previously 
suffered from a chill. Mr. d'Eyncourt : I am very sorry for the indi- 
vidual, but in cases of people who drive motors, whether rich or poor, 
I will punish drunkenness with imprisonment without exception, for 
they are managing a perfectly deadly engine which must be kept under 
careful control. 
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RESILIENT ROAD WHEELS. 



"Resilient road wheels and their economic relation to the auto- 
mobile,'* Was the subject of a paper read to the members of the Royal 
Automobile Club, by Mr. G. Stuart Ogilvie, on January 9. In the 
course of this he contended that the automobile, exclusive of the tyre 
bill, was the cheapest form of land locomotion known to man. In 
support of this he quoted figures to show how low was the cost of 
mechanical upkeep per ton-mile, apart from tyres, and how enormous 
was the cost of tyre maintenance, whether the tyres were pneumatic 
or solid india-rubber. What was wanted was a resilient wheel, which 
should fulfil the following conditions: i. The wheel must possess 
stability— lateral and circumferential. 2. It must absorb vibration. 
3. It must yield to concussion. 4. It must be durable, and therefore 
economic. 5. It must be simple of design, accessible of detail, and 
easy to repair. 6. It must not, when power-driven, convey the torque 
of the engine through its primary resilient medium. 7. It must convey 
thistorquettiroughasecondary resilient medium. 8. It must distribute 
the axle weight over as wide a superficies of resilient material as 
possible. 9. It must '* sit down on the road " — that is to say, resilience 
must be obtained without the tread of the wheel losing its friction drive 
off the road surface. 10. It must give fair warning of approaching 
collapse arising from wear or accident. 1 1. It must be easy of draught. 
12. It must be silent in running. 

He proceeded to describe the spring device called the '•Vieo" 
wheel. It involved a principle which was far from new, namely, a 
Boating rim with some form of resilient medium between the rim and the 
hub member. Past inventions of the kind had been failures, because 
allowance had not been made for the circumferential as well as the 
vertical movement of the inflexible rim floating on its hub member. 
Without such an allowance no pivotal action was possible, and the 
wheel became at certain periods of each revolution a rigid wheel. The 
circumferential allowance was the novelty of the Vieo wheel. The 
Vieo buffer stop also gave a spring drive independent of, but co- 
ordinating with the action oi the primary resilient medium. The latter 
consisted of a series of rubber rollers in a race between the nm and the 
hub member. On account of the eccentricity of the rim and the felloe 



of the hub. the buffer stops came successively into engagement with 
corresponding drivers attached to the rim at a practically definite 
point of revolution of the wheel. While there was always a direct 
drive between the parts, this was achieved without detrimentally 
affecting the resilience of the wheel or its power of accommodating 
itself to the varying surfaces encountered on ordinary roads. Extreme 
lateral rigidity was secured by this method of correlation. In the 
case of a driving-wheel, in which the felloe stop encountered and drove 
the floating rim stop or driver, the arc of contact of the stops was in 
the forward half of the wheel in the direction of the tread, the stops 
coming into engagement at about 1.30 (regarding the outside of the 
wheel as a clock face), and disengaging about 4 30. When a driving 
wheel encountered an obstacle, the first result of the joint effect of the 
driving and resisting forces was a yielding of the buffer stops and a 
simultaneous pivotal movement of the rim about the pair of stops then 
in engagement, and, during the pivotal movement, part of the weight 
of the car, usually supported on the lowest point of the rim, was thrown 
upon the forward rim stop, with the result that, in addition to the 
driving effort, the weight of the car itself assisted the wheel to over- 
ride the obstacle. 

The author subsequently gave results of his own prolonged experience 
with wheels of this type on high-speed cars. The cost of repairs and 
maintenance for a pair of Vieo wheels during 10,110 car miles or 
21,250 power-driven ton-miles worked out at 2jd. per car mile or id. 
per power-driven ton- mile. The relative cost of pneumatic tyres 
was 6Jd. and 3d. respectively. Mr. Ogilvie also cited the case of a 
pair of 42 in. iron-shod Vieo Corry wheels which had run over 40,000 
power-driven ton-miles, at an average speed of eight miles an hour, 
and with an axle weight loaded of 4J tons. These wheels ran for 
115 weeks, covering 9,527 car miles without a single involuntary stop 
due to these wheels. The lorry was chiefly employed delivering steel 
girders. Two similar lorries with solid artillery wheels, doing the 
same work, required to have their wheels renewed three times during 
the same period. Comparing the cost of upkeep of wheels with that in 
the case of a lorry fitted with solid rubber tyres, the cost for Vieo wheels 
was Jd. per car mile, while that for the rubber-tyred wheels was 8Jd. 
The corresponding figures per ton-mile were respectively ^J^d. and i}d. 
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STRIKE OF MOTOR 'BUS HEN. 



On January 2 a serious strike, involving about 1,200 men— drivers, 
conductors, and mechanics— in the employment of the London Road 
Car Company, was begun. The result was an almost complete 
cessation of the company's motor 'bus traffic, the number of vehicles 
affected being nearly 200. The London General and the Vanguard 
Omnibus Companies pay the drivers and conductors of motor 'buses 
so much per journey, while the Road Car Company have hitherto 
adhered to the old system of paying the men by the day. The Road 
Car Company now proposed to come into line with the other two 
companies and to pay their men by the journey. To this the men 
strenuously objected. The daily wage of drivers has been 6s. to 6s. 6d., 
while that of conductors has been 4s. 6d. to 5s. Under the new system 
the drivers are to receive from is. iijd. to 2s. yd. per journey 
according to the length of it. and conductors from is. 3d. to is. 8d. 
In the event of a breakdown, through no fault of the driver, the men 
will receive some compensation, but it is not to exceed a rate of 3s. 6d. 
per day. The drivers and conductors of the company's horse omnibuses 
are to be paid by the day as hitherto, but their wages are to be reduced 
by 6d. per day, bringing the driver's wage down to 6s., and the 
conductor's to 4s. 6d. Notice of this reduction was also given to the 
horse 'bus drivers and conductors of the London General Omnibus 
Company. The view put forward by the officials of the Road Car 
Company was that the changed system of pay would not reduce the 
earnings of the motor 'bus drivers and conductors, and that in certain 
cases it would be to their advantage. The object was to induce the 
men to run as many journeys as possible in the day, so as to secure 
having a good day's work done. The length of the working day would 
be increased from about eight hours to between nine-and-a-half and 
twelve hours. This, it appeared, involves reducing the number of men 
per two omnibuses from four drivers and four conductors to three 
drivers and three conductors. On behalf of the men, an official of 
their trade union pointed out that the journey system was proposed 
twice last year, and was successfully resisted. The journey payment 
system meant starvation. The position of the relief men, already bad 
enough, would become slavery. 

On Tuesday, January 7, the directors of the company issued a notice 
to their drivers and conductors on strike informing them that unless 
they resumed work on the company's conditions on or before January 
9, their licenses would be returned to them, and they would con- 
sequently cease to be servants of the company. The secretary of the 
men's trade union stated that this notice would have no effect on the 
determination of the men to resist the proposal of the company. On 
January 8 the London Labour Conciliation and Arbitration Board . 
ofl'ered their services, to which the secretary of the men's union 
replied that if the company promptly withdrew their arbitrary notice 
the men would not be unwilling to confer with the company's repre- 
sentatives should the latter desire it. The company replied to the 
offer that they had nothing to arbitrate about, and they declined the 
proposal. On January 9. when the time allowed by the company's 
notice expired, only a few of the strikers returned to work, but on 
the 13th the men began to go back, and a day or two later they had 
nearly all been reinstated and the complete 'bus sevice restored. One 
cause of the collapse was the small amount of strike pay available. 



MOTOR OMNIBUS NOTES. 



Bolton Town Council have agreed to give a six months' trial to 
a motor 'bus service between Darcy Lever and Brownlow Folds. 

ToDiioRDBN Corporation motor 'bus service has been in operation 
for a year, and has resulted in a loss of about ;^3,ooo. 

Stafford Motor Service and Supply Company. — This company 
has been registered with a capital of jfs.ooo in £1 shares, to carry on 
the business of motor car, omnibus, van, and cab proprietors. 

Birmingham Motor Cabs. — Birmingham Watch Committee have 
agreed to license motor cabs, subject to the vehicles being passed by 
the Committee's expert, and to regulations being complied with. 

Cab Fares in Sheffield. — Sheffield Watch Committee, in granting 
licenses for running motor cabs, have made it a condition that the 
fares are not to be lower than those hitherto in force for horse cabs. 

Bradford Motor Cabs. — The Northern Motor Cab and Transport 
Company, Bradford, have begun the running of motor cabs in that 
town. A start was made with three cabs in the middle of January, 
and the number will be increased in accordance with the demand. 

Motor Cabs for Edinburgh. — Messrs. John Croall and Sons, 
carriage and cab proprietors, Edinburgh, are about to start taximeter 



motor caCbs in the Scotch capital. The vehicles will be landaulettes of 
Argyll make. They can each seat three passengers. 

180 Kilometres an Hour — It is reported from Paris that the 
F.LA.T. Company have built at Turin a motor car of 200 h.p., capable 
of maintaining an average speed of 180 kilometres (112 miles) an hour. 
The car is to be used for racing at Brooklands in England and elsewhere. 

The Society of Motor Manufacturers and Traders have made 
great progress with their scheme of organising local agents' sections 
all over the country. By means of this detail organisation it is hoped 
that the interests of all motor manufacturers and agents in Britain will 
be conserved and promoted. 

Railway 'Buse.s. - The Midland Railway Company are starting a 
motor 'bus service between Desborough and Roth well in Northamp- 
tonshire. Single-deck vehicles of Wolseley-Siddeley and Maudslay 
makes are being used. The Great Western Railway Company have 
decided to run omnibuses over additional routes in Wales. 

The SociETE Anonyme des Taxi-Autos De Dion Bouton has 
been formed in Paris with a capital of 2,000,000 francs, with the object 
of running motor cabs on a large scale in Paris and elsewhere. The 
fares are to be lower than have obtained hitherto. The daily working 
expenses per cab are estimated at from 13 to 14 francs, and the receipts 
are put at 35 francs. 

Motor Vehicles in London. — According to statistics prepared by 
the Metropolitan police, the number of motor omnibuses licensed 
during 1907 was 1,205, being an increase of 422 over the number 
licensed in 1906. The horse 'buses licensed last year numbered 2,557, 
being a decrease of 407. In 1907 the number of motor cabs licensed 
was 723, and of horse cabs 9.818. In the preceding year the corres- 
ponding figures were 96 and 10,492. 

London General Omnibus Company. — The directors' statement 
shows that the company's business from July i to December 3, 
resulted in a serious loss, and they very much regret that in conse- 
quence of this it was impossible to pay the dividend due on the 
five per cent, preference shares on January i. It may be recalled that 
for the first half of 1907 there was a loss on working of / 52,413, and it 
was only by drawing on the reserve fund that the preference dividend 
was paid. Dividends were paid regularly on the ordinary stock down 
to June, 1906. During the six months just ended the traffic receipts 
showed a falling off of about ;f 50.000. Loss on motor omnibus experi- 
ments, and competition by other motor 'bus companies and by the 
extension of electric railways and tramways, are no doubt the main 
causes of the present unfortunate position of affairs. 

The Vienna Omnibus Undertaking. — It is reported from Vienna 
that the principal creditors of the Vienna General Omnibus Company, 
having come to the conclusion that the position is not so bad as it was 
at first considered, are now about to organise a syndicate which will 
take over the whole business and start it afresh on the same lines as 
before. The leading firms in the new syndicate are Mauser's, horse- 
dealers, of V^ienna, and Grunfeld's. well-known wheat merchants. In 
the meantime the negotiations with the municipality are to be con- 
tinued, and the receiver of the old company has been invited to furnish 
at the earliest possible moment an exact statement, with balance sheet, 
and also fresh proposals for presentation to the municipality. Judging, 
however, from what has already transpired, the municipal authorities 
seem but little inclined to take over the business, and the Burgomaster 
is even of opinion that it would probably be more advantageous to 
entirely abandon the horse- tract ion system and to replace it, as far as 
possible, by electric tramways, although this would necessitate a great 
deal of expensive expropriation. 

A London Accident.— On January 8 a steam omnibus collided with 
suspended scaffolding under a railway bridge in the Grove, Hammer- 
smith, and two workmen were throWn from their perch to the roadway. 
Both men were seriously injured, and one of them, named George 
Hockymore, subsequently died in hospital. An inquest was held on 
January 17, when it was stated in evidence that the scaffolding was 
II feet from the ground, and projected into the roadway about 
6 ft. 6 in. A red flag was suspended from the scaffolding as a warning 
to vehicular traffic. For the omnibus company it was contended that 
the flag was insufficient to warn the public. Other witnesses said the 
'bus was empty at the time and was being got ready for traffic. The 
estimates of the speed varied, one being 12 miles an hour, and another 
between 3 and 4 miles an hour. The driver stated that he saw the 
scaffolding on the path, but not over the roadway, and he did not see 
the red flag. A police sergeant did not think sufficient precautions 
were taken to warn vehicular traffic. The jury returned a verdict of 
accidental death, and stated that they did not consider that the driver 
of the 'bus exercised sufficient precautions while proceeding under the 
structure. 
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THE ROME=CIVITA CASTELLANA ELECTRIC RAILWAY. 



The First Single-Phase Line Built in Italy. 



This light railway, which has now been in 
successful operation for a year, was the first 
single-phase line built in Italy. The object 
which the '* Societa Anonima della Tramvia 
Roma-Civita Castellana,'' its proprietors, had in 
view in its construction was to provide good 
traffic facilities in the entirely unserved district 
lying north of the Tiber and between it and the 
Rome-Viterbo Railway, which lies to the north- 
west at a mean distance from it of about 15*5 



itself, with its Etruscan temple, tombs, and 
renaissance works of art. The railway company 
are, furthermore, proprietors of valuable marble 
quarries in the district. 

The southern terminus of the line is in 
Plaza della Liberta, Rome, within the 
boundaries. From this point 27 miles 
constructed for urban service as a tramway, 
the remaining length of 30'5 miles to Civita 
Castellana as a light railway. For about eight 
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Train on the Rome-Civita Castellana Railway — Mount Soracte In the Background, 



miles, the only other line being the Rome- 
Florence Railway lying south of the Tiber. 
The district itself includes a rich agricultural 
zone of about 123,500 acres, with a population, 
excluding city and suburban dwellers, of about 
40,000. Several places of picturesque and 
historic interest on the route make it a favourite 
one for tourists, who have hitherto been 
conveyed by coach or on horseback. These 
include Castel Nuovo, Mount Soracte, the 
monastery of San Silvestro, and Civita Castellana 



miles along the Tiber the line is practically 
level. Thence there is a continuous gradient 
for over 9 miles, including one of 47 per cent. 
Beyond Castel Nuovo, the ** half-way house " 
and the highest point on the route, the line 
drops almost continuously until the ascent to 
Civita Castellana is reached, where it rises by 
gradients varying between 1-5 per cent, and 4 
per cent., the maximum being 7*2 per cent, for 
about 1,650 ft. entering the town. 

The passenger traffic, which averages about a 
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thousand per day, is served in the urban district 
by motor and trailer car every 15 minutes, and 
in the country by four trains in both directions 
per day. (ioods trains are hauled by electric 
locomotives. 

The gauge of the line is one metre. In the 
suburban section, Vignole rails, 39 ft. 7 in. long, 
weighing 46 lbs. per metre, are laid. They are 
fixed on rectangular sleepers of 4*6 in. by 5 in. 
cross section, and 5 ft. 11 J in. long. On the 

urban line, 
Broca type 
rails, weigh- 
ing 561b. per 
metre, are 
used. These 
rails are elec- 
trically con- 
nected under 
the fish plates 
by bonds of 
the^'Chicago*' 
type, having 
a section of 
50 sq. mm. 

The trolley 
line is divided 
into high and 
low-tension sections. The high-tension section, 
6,500 volts, starts from the generating station 
at the Race Course (Tor de Ouinto), near Ponte 
Milvio, about three miles from l^ome, and ends 
at Civita Castellana. From the Plaza della 
Liberta terminus to the generating station the 
tension is 600 volts. 

THK HIQHTKN8ION OVKRHKAD KQUIPMKNT. 

The high-tension line is of 50 sq. mm. copper 
wire, without feeders, this having been found 




The Approach to Civita Castellana. 



suspended over the line, 19 ft. 9J in. above the 
level of the track, from angle iron brackets 
fastened to wooden poles. These poles are of 
chestnut, and haveadiameter atthebaseof iO'5in. 
On straight runs they are'placed at a maximum 
distance of 125 ft., and on curves at a distance 
varying from 41ft. to 112 ft. according to the* 




Map of the Route— Shown by Broken Line. 

radius, and are fixed in concrete. The following 
are a few of the guiding principles adopted in 
the construction of the overhead line : Great 
flexibility to prevent the trolley shaking ; double 
safety arrangement to prevent the trolley wire 
falling in case of fracture, and to make it dead 
if a breakage should take place ; points and 
sections combined by means of special apparatus ; 




Mount Soracte from the Electric Railway Station. 



The Campagna as seen from the Railway during a Flood. 



sufficient for the service. The most severe con- 
dition which can be met with is the simultaneous 
running of two trains on the 47 and 7*2 per 
cent, gradients respectively. The power loss 
would be then slightly less than 10 per cent., 
rising to 11*5 per cent, when starting on the 
7*2 per cent, gradient. The trolley wire is 



double insulation, each being sufficient to 
withstand the line pressure. To reduce as much 
as possible the expense of first installation, the 
line has been equipped with safety devices only 
at the points of suspension ; and the catenary 
line construction has been adopted only on 
entering Civita Castellana, 
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Erecting a Section Insulator. 



The trolley wire has two lateral grooves, and 
is supported by a strong clamp, fixed to a flat 
transverse base of iron about 3 ft. 3 in. long on 
the straight portion of the line, and 5 feet on 
the curves. A galvanized steel 7-strand cable 
connects this suspension, first, to a ball strain 

insulator, then 
to a heavy insu- 
lator, both of 
porcelain, and 
capable of 
withstanding a 
tension of 
30,000 volts. 
By the system 
employed the 
line can never 
fall in case of 
the fracture of 
a porcelain insu- 
lator, because of 
the interlocking 
metallic parts 
of these insula- 
tors. The dan- 
ger which would arise from the fall of a live 
wire has also been reduced to a minimum ; the 
parts more exposed to wear and tear being the 
points of suspension, a supplementary suspension 
has been provided. This consists of two small 
clamps fastened to the trolley wire at about 
28 inches apart, and connected together by 
a steel cable supported upon the main sus- 
pension clamp. If a breakage occurs 
at an intermediate point, a special 
device breaks the line current automati- 
cally and instantaneously. This device 
consists of a pilot wire of phosphor 
bronze running all along the line and 
connected at one end to the trolley wire - 

at the end of the line, and at the other 
end, at the generating station, to a 
maximum and minimum release switch, 
which operates when there is an excessive 
load or short circuit, or when the line is 
broken. 

The catenary suspension is as follows : 
A galvanized steel cable of o'8 inch 
diameter, supported by a heavy porce- 
lain insulator fixed on the bracket, is 
suspended over the trolley wire, and is 
connected to the latter every 10 feet 
by means of flexible hangers of special 
design. On each side of these main 
insulators there are, on the suspension 
wire, other porcelain insulators, so as to effect 
the double insulation of the system from the 
ground. The attachment of the cable on these 
insulators has the greatest wear and tear, and 
has therefore been specially calculated for a 
safety factor equal to 10. 

The line, being constructed for a bow trolley, 
is stretched in zigzag so as to allow an even wear 
of the trolley bow. The great elasticity of the 



line, as well as its careful design on the curves, 
prevents arcing, an important matter where the 
trolley wire voltage is 6,500 volts. At crossing 
points the wires are so arranged that the bow can 
pass easily from one wire to the other. The only 
peculiarity they present is that the two wires are 
insulated from each other by spheres of porce- 
lain, and are connected in series by a return wire 
of the same cross-section as that of the trolley 
wire. This arrangement was necessary to have 
only one circuit ; thus the trolley wire of each 
track is protected in case of the rupture of the 
pilot wire. 

The line is sectioned in ten places near stations, 
and the various sections are electrically con- 
nected by means of horn-type section-break 
switches. The whole arrangement is supported 
by two poles with two cross-bars at their tops ; 
the two line wires are insulated by means of 
two heavy porcelain insulators. A rigid section, 
10 feet long, insures the passage of the bow 
trolley from one section to the other. The two 
sections of the line are insulated from each other 
by two porcelain ball insulators. They are also 
insulated from the dead section, the latter being 
itself doubly insulated from the ground, thus 
securing the passage of the trolley without jar 
and without connecting the two sections in 
parallel. 

A similar arrangement governs the passage 
from the high to the low-tension section, but a 
special device automatically operates a switch 
on the car as soon as the trolley passes under 




The Overhead Equipment. 

the neutral section. The transformer of the 
equipment is thus always suitably connected for 
the tension of the section upon which it enters. 
Danger of burning the apparatus when passing 
from low to high-tension is thus avoided. Each 
section is protected by a lightning arrester of 
the horn type, connected to the earth through a 
liquid resistance, and is provided with a double 
anchor system. 
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THK LOW-TKN8ION OVERHEAD EQUIPMENT. 

The urban hne, at 600 volts pressure, is of 
copper wire, 60 sq. mm., supported by drawn 
steel poles of the Mannesmann type. The same 
principles as for the hi^h-tension section were 
adopted for the construction of this section, 
with the exception of the porcelain insulators, 
which have been replaced by Ambroin insulators 
similar to those used for direct-current trolley 
lines. To one interesting point reference must 
be made, however : this is the crossing of the 
line by the Rome tramways system at 500 volts 
direct-current with an ordinary wheel trolley. 
It was here necessary to design a type of crossing 
which would give every possible guarantee as to 
insulation and good operation of the bow trolley. 

The direct-current trolley wire runs inside a 
small channel treated with paraffin, in which 
the wire is fastened by means of Ambroin clamps. 
The wheel trolley passes progressively from the 
height of its wire to 
that of the edges of the 
channel by means of 
two guides fastened to 
the trolley wire at a 
short distance from the 
crossing. The two wires 
crossing each other at 
an angle of 45 deg., 
the passage of the 
pantagraph bow, from 
one side to the other 
of the direct-current 
wire, is made very 
simply, as the bow 
touches the second 
edges of this channel 
before it has left the 
other. 

THE ROLLING STOCK. 

The rolling stock 
consists of three loco- 




motives, seven 30-pas- 

senger motor coaches ; 

several 40-passenger trailers, and a number of 

lo-ton closed and 8-ton open goods trailers. 

The locomotives weigh 20 tons each, have two 
bogies, and are of the box-car shape, with three 
windows at each end and three side doors. On 
the roof are placed the lightning arresters and 
the apparatus for changing over the connections 
for operation from either the high or the low- 
tension sections of the line. The pantagraph 
trolley operates freely both ways without re- 
versing, and the pressure exerted against the 
line is from 8 to 10 lbs. The Westinghouse 
air brake is used throughout. 

The electrical connections of a single-phase 
locomotive with four motors are shown in the 
diagram on page 179. The high-tension 
current collected by the pantagraph trolley 
passes first through a fuse, and then through 
the winding of the transformer and goes to 



single-phase Electric Locomotive 



a difterence of potential which decreases pro- 
gressively from 6,500 volts to zero. Each motor 
has one of its terminals grounded, and they 
operate always in parallel. 

Between earth and tap H there is a difference 
of potential of 100 volts. Tap H serves to feed 
the lighting circuit, which carries 5 incandescent 
lamps connected in parallel. At this point is 
also connected the electric motor for the air 
compressor (of the same type as the 40 ha\ 
motors) of 3*3 h.p., single-phase, 100 volts, 
25 periods. 

The air compressor governor is arranged in 
such a way that the motor stops as soon as the 
pressure attains 90 pounds, and is put in opera- 
tion automatically when the pressure falls below 
75 pounds. The air compressor supplies air, not 
only for the brakes, but also for the unit switches 
and reverser. 

The circuit which controls the movement of 

the reverser is a low- 
tension one, and is 
taken from a tap in the 
auto - transformer at 
the point I, which cor- 
responds to a tension of 
about 40 volts. The 
master controller has 
two handles, one for 
controlling the speed, 
the other for the 
reverser. With the 
movement of the first, 
the low-tension magnet 
circuits are completed, 
thus closing electro- 
pneumatic a 1 1 y two 
switches of the switch 
group, corresponding 
to the different posi- 
tions on the master 
controller itself. 

When, for example, 
the switch group is 
the motor circuit is 
earth and point G, 
which corresponds to a potential of 120 volts. 
Similarly, when the controller is in the 
positions 2, 3, 4, 5, 6, of the switch group, the 
motors are fed between earth and one of the 
points F, E, D, C, B, and they operate under 
150, 180, 210, 240, 270 volts respectively. It is 
thus possible to obtain, without any rheostatic 
loss, different speeds simply by varying the 
number of turns of the auto - transformer 
windings. 

During the passage from one notch to the next, 
in order to avoid short-circuiting the transformer 
ta})pings, the connection between the switches 
and the motors is made through a preventive 
coil, one end of which is connected successively 
to switches i, 3, and 5, and the other to switches 
2, 4, and 6. The centre of its winding is 



closed 
closed 



at • contact i, 
between the 



earth. Between point A and earth there is thus connected to the motors through the reverser. 
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With the movement of the 
second handle the low-tension 
circuit energises the electro- 
magnets of the valves of the 
reverser connecting the motors 
for running forward or back- 
ward. All the operations for 
change of speed or the direction 
of movement are obtained 
from the master controller by 
means of a low-tension circuit. 
Each car has two master con- 
trollers, one on each platform. 
The reverser is provided with a 
special device which j)ermits any- 
motor to be cut out of circuit. 

To permit the composition of 
goods trains of a weight greater 
than that allowed for one loco- 
motive, each locomotive is provided with a 
coupler which permits the controlling, from one 
point, of two or more locomotives coupled 




The Controller. 



locomotives, the operation of the second loco- 
motive is controlled by the master controller in 
the first locomotive. It is thus possible to 
operate simultaneously as many locomotives as 
desired. 

As we have already seen, the distribution of 
current along the line is not made at the same 
potential ; there is a low-tension section between 
Rome and Tor di Quinto, near Ponte Milvio, 
and a high-tension section between the latter 
town and Civita Castellana. It is, therefore, 
evident that if the auto-transformer is con- 
structed to give a secondary variable voltage 
from 120 to 250 volts when the primary tension 
is 6,000 volts, the secondary tension will be much 
lower when the primary tension is 550 volts. 

There is, therefore, on each locomotive a special 
device for this change The auto-transformer is 
provided with two in-coming leads for the cur- 
rent, one at the beginning of the transformer 
winding as represented on the diagram, the other 
goes directly from the trolley to a point of the 
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Electrical Connections of Single-phase Locomotive with Four-l\4otor Equipment. 



together or with trailers. The arrangement of 
this coupler is similar to that used for direct- 
current. The low-tension circuits which actuate 
the switch group and the reverser form one cable, 
and are connected to two connecting boxes. 
From these boxes the conductors pass to the 
master controller, but they are also joined to two 
fixed couplers placed at each end of the loco- 
motive. By connecting the couplers of two 



transformer between A and B. Through the 
first is admitted the high-tension current, and 
through the second is admitted the low-tension 
current at 550 volts. 

When, therefore, the locomotives pass from 
the high to the low-tension section, and vice versa, 
it is only necessary to transfer the entrance of 
the current from point A to the new point (or 
vice versa). To avoid any neglect on the part 
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of the driver, this change is not made at the 
controller, but is obtained automatically in the 
following way. Upon the roof of the locomotive 
near the side is placed a V-shaped iron arm 
attached to a double-throw switch — as shown in 
an accompanying illustration — which connects 
the auto-transformer windings for the tension of 
the trolley wire. The rotation of the V-shaped 
arm is obtained very easily by means of an iron 
rod placed horizontally on the pole where the 
change occurs from the high-tension to the neutral 
wire (and vice versa from the low-tension to the 
neutral wire), and it stands out enough to come 
in contact with the V iron. When the loco- 
motive, coming from the high-tension side, 
passes the pole, the V iron strikes the horizontal 
rod obliging the former to rotate, and thus to 
transfer the current to the low-tension tap of 
the transformer. 

These locomotives are used to haul : 
(i) Goods trains weighing 75 tons (loco- 
motive, 20; trailers, 55). With these trains 
the speed, under normal voltage, can vary from 
26 miles per hour on the level, to about 9 miles 
per hour on grades of 4*5 per cent ; while, with 
reduced voltage, the speed varies from 15 to 



rapidly at first, attaining 5*5 miles per hour. 
Then it increases more slowly up to the normal 
speed of 28 miles per hour on the level. 

(2) Passenger trains of 50 tons (locomotive, 
20 ; trailers, 30) attain a speed of 28 miles per 




Double-Throw Switch for Trolley Circuit (6,000 - 600 volts) 
on Locomotive. 

hour on level, 19 miles on grades of i per cent., 
15-5 miles on grades of 2 per cent., and ii'i6 
on grades of 4 per cent. 

MOTOR CAR8. 

The motor cars weigh 12 tons, and are carried 
on single trucks with four 25*5 in. wheels. 




^;^rt(' 



Views of 40 h.p. Motor. 



6 miles per hour. At normal speed the power 
supplied by the central station is from 80 to 
160 Kw., and 81 to 140 kw. at reduced speed. 
The characteristics of one train of 75 tons 



The body has a length of 21 ft., and forms a 
closed car, with three divisions. The central 
one, four metres in length, is for seating passen- 
gers. The seats are placed transversely on each 





Motor Armature and Bearings. 

show that during acceleration the locomotive 
will take about 45 amperes during 45 seconds. 
This current then diminishes rapidly until it 
attains 16 amperes in about 3 minutes. 

The speed during acceleration increases 



Air Compressor. 



side of the car, one row of which consists of 
seats for two passengers and the other for one 
passenger, separated by a gangway of 20 in. 
The height is 6*9 ft., and the roof is arched. The 
width of the car body is 7 ft. 
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The two ends of the car are utilised by the 
driver and standing passengers. The cars are 
painted dark green externally, and the interiors 
are varnished. All the motor cars are second 
class, and the seats are of varnished wood. 



the transformer windings and goes to earth. 
On the auto-transformer windings seven taps are 
brought out, one at 100 volts supplying the 
lighting circuit of five lamps in parallel, and the 
small motor of the air compressor similar to that 
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Electrical Connections of a Single phase Motor Car. 



The electrical equipment of each car consists 
of two single-phase Westinghouse motors of 
40 H.P., 250 volts, 25 periods. 

A diagram of the electrical connections of a 
single-phase motor car is given above. Their 




Train at S. Orestes Station. 

operation, though somewhat different from the 
locomotive, is, however, more simple, owing to 
the fact that contacts are made at the controllers, 
without the use of compressed air. 

The current received by the pantagraph trolley 
passes first through a fuse, and thence through 



on the locomotive. The other taps at 120, 150, 
i8o, 210, 240, and 270 volts respectively, 
regulate the speed. Both motors have one of 
their terminals grounded, and work always in 
parallel. Each car is provided with two con- 
trollers, one on each platform, and they have 
two series of contacts : one for the regulation of 
speed, and the other for the reverser. 

The complete installation of the Rome-Civita 
Castellana Railway, except in the power-house, 
was carried out under contract by the Societe 
Anonyme Westinghouse, of Paris, Havre, and 
London, to whom we are indebted for the 
particulars given above. 

Canadian Electric Railways. According to the report of the 
Canadian Controller of Railway Statistics, the total length of electric 
railways in Canada now amounts to 814 miles. The proportion of 
operating expenses to gross earnings in 1907 was 61 25. 

The Tramways and Light Railways Association.— The 

Official Circular for February contains a revised list of members. 
There has been a considerable ; ccession to the membership since 
January i, the list now comprising 274 individual members, and 77 
companies. Among other matters, the judgment delivered by Mr. 
Justice Bray in the case of the Attorney-General v. the Yorkshire 
(Woollen District) Electric Tramways, Limited, holding that cars used 
solely on light railways are not liable to carriage or hackney carriage 
duty, is given in full, in view of the expiration of the period allowed 
for appeal. The decision is of great importance to owners of tramways 
and light railways, and this reprint of the judgment affords convenient 
access to it. 
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THE GRIFFITHS=BEDELL SURFACE-CONTACT SYSTEM 

IN LONDON. 



The G.B. surface-contact system will shortly 
come into service on a tramway route in London, 
carrying an amount of traffic such as no surface- 
contact system has ever dealt with before. If 
it proves in all respects satisfactory on the line 
from Aldgate to Bow, one of the main arteries 
of traffic through the east end of London, 
its reliability should be established beyond all 
uncertainty throughout the tramway world. 

The G.B. surface-contact system is the joint 
invention of Mr. William Griffiths, a well-known 
tramway contractor, and Mr. B. H. Bedell, 
electrical engineer, and it is now handled by the 
G.B. Surface-Contact Company, of Hamilton 
House, Bishopsgate Street Without, London. 
Differing in many respects from other surface- 
contact methods, it attracted a good deal of 
attention from the first. In the latter part of 
1903 a short length of demonstration and ex- 
perimental track was laid down in Ilford, and it 
worked well and earned some good opinions 
from qualified judges. In 1905 the Corporation 
of Lincoln, desirous of avoiding the use of the 
trolley system, determined to instal the G.B. 
equipment on the tramways they were about to 
construct, and in November of the same year 
the tramways were opened. These were the 
first, and until now the only, tramways in regular 
operation using the G.B. system. The experi- 
ence of over two years has shown that under the 
conditions at Lincoln, at all events, the system 
has worked satisfactorily. 

The Lincoln installation whs described and 
illustrated in this journal of January 11, igo6. 
The line extends over 175 miles of route, the 
length of single track being three miles. Eight 
cars fitted with Brush radial trucks are employed, 
and some of them have roof covers. They are 
larger and heavier than ordinary four-wheeled 
cars, the weight, without roof cover, but including 
G.B. equipment, being nine tons. Although there 
are practically no gradients or curves, the fact that 
the current consumption per car mile during the 
period of operation works out at the low figure 
of 1*19 units shows that the system is quite equal 
to the overhead wire method so far as economy 
of power is concerned. Recently this figure has 
been improved upon, and the consumption at 
present is only about one unit per car mile. 
When the working began, the line leakage was 
half an ampere at 500 volts for the three miles 
of track. It is now said to be "2 of an ampere, 
and to be coming down. This is attributed to 
the insulators of the conductor cable in the tube 
being cleaned more and more by the alternate 
condensation and evaporation of moisture on 
them. The leakage, it may be noted, is now 
less than that on the conduit system of the 
London tramways. As to safety, we are informed 
that during the whole time of operation in Lincoln 



not a single animal has been killed by contact 
with a stud, no person has reported shock, and no 
live stud uncovered by a car has been detected. 

The London County Council have within 
recent years seen more and more clearly that 
owing to the heavy cost of the conduit system 
it is impracticable to use it for all routes. 
Arising from the complication of underground 
pipes at certain places, the cost of conduit con- 
struction in some instances became alarming. 
On July 16 last year the Highways Committee 
presented to the Council a report recognising 
these facts, and urging the necessity for a cheaper 
system where practicable. They pointed out the 
difficulty of the veto of the Borough Councils 
against the use of the trolley wire system. As 
to the Aldgate to Bow tramways, arrangements 
had been made for electrifying a length of three- 
quarters of a mile on the overhead wire method, 
this part being in Poplar, whose Borough Council 
had consented to the trolley wire. The remaining 
2j miles is in Stepney, and the Council of that 
borough steadily refused consent to the overhead 
wires. In addition to that, the conduit system 
could only be constructed along this route with 
much difficulty and at great cost on account of 
the shallow depth of cover between the roof of 
the Whitechapel and Bow Railway and the 
surface of the street. 

The Committee had accordingly spent some 
time in investigating several surface-contact 
systems, and they were of opinion that satis- 
factory results were secured from the G.B. 
system. It was also pointed out that the same 
cars could be fitted also with ploughs for the con- 
duit lines and trolley poles for overhead wire 
lines, so as to secure through running. Com- 
parative figures of cost of track construction, 
excluding cables, were given per mile of single 
track, as follows: Conduit, ^^17,000; G.B., 
^10,500; overhead, ;^9,500. 

In settling that the G. B. system should be 
installed on the Aldgate to Bow route, the 
Committee agreed with the G. B. Surface- 
Contact Company that the Council will pay a 
royalty at the rate of ;^500 per mile of single 
track up to a total of 30 miles (including the 
Aldgate-Bow line) and diminishing rates of 
royalty for any further extensions. The Council 
Jiave the option of retaining or rejecting the 
system at the end of one year. 

These proposals were approved and a contract 
was entered into with Messrs. Dick, Kerr and 
Company for reconstructing the whole line 
(hitherto worked by horses) at the price of 
;^48,6i8. Additional items are ^3,000 for 
royalties, ^^i 1,000 for rails, and ;^3,ooo for special 
track work, making a total for the three miles of 
route (six miles of track) of ^66,000. Cables 
and cable ducts were estimated to cost ;^i 3,850, 
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and the fitting of surface-contact equipment to now practically complete, it will be some little 

48 cars already on order would cost ;^3,36o. time yet before the cars are ready for running. 

This produces a total of over ;^83,ooo, and does The street work has been carried out with great 

not include sub-stations which are already in expedition, as the horse-car service was stopped 




The Earthenware Pipe for the Conductor 
Under Construction. 



G.B. Track Ready for Paving. 



existence,nor the price of the cars themselves. The and reconstruction of both tracks was carried 

contract for rails was given to Bolckow, Vaughan on simultaneously. 

and Company, for special trackwork to Hadfield's The route does not present any special 

Steel Foundry Company, for cables to the features, being a straight-away road, practically 

Western Electric Company, for cable ducts to level, and with no sharp curves. The surface- 



J. A. Ewart, and for 
fitting the cars with 
surface-contact appli- 
ances to the G. B. 
Surface - Con tact 
Company. That com- 
pany have also pro- 
vided all the surface- 
contact apparatus 
required in the street, 
Messrs. Dick, Kerr 
and Company laying 
it down under their 
supervision at the 
same time as the rest 
of the trackwork. 

The decision of the 
County Council, in 
terms of the above, 
was reached on July 
23 last, but owing to 
delay on the part of 
the Board of Trade 
in approving the plans 
actual work on the 




G.B. Tracl< Completed Adjusting Studs. 



contact line begins at 
Commercial Road, the 
remaining 150 yards 
or so of the tracks to 
Aldgate being on the 
conduit system. A 
complicated conduit 
junction occurs at 
Commercial Road, 
several conduit lines 
diverging at this point. 
This junction was in- 
stalled about a year 
ago. Whether the 
surface-contact cars 
will run over the piece 
of conduit line to 
Aldgate, or will be 
turned at Commercial 
Road, remains to be 
seen. Arrangements 
have, however, been 
made to allow of 
through running. A 
pit is provided under 



streets was not commenced till October 20 last, the tracks at the junction of the two systems 

The contract with the G. B. Company for in which a man can slide the plough ofT or 

car equipment was only finally settled on on its carrier as required. The Bournemouth 

December 24, so that though the street work is method of winding up the plough through a 
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hatch in the street has not been adopted, as the 
London plough and plough carrier are of a very 
heavy and substantial type. 

The system as installed in London diflfers in 
some particulars from that in Lincoln, and these 
points will be indicated in the general description 
which follows. In the G. B. system the working 
conductor consists of a steel wire cable ir^in. 
in diameter, carried on insulators in an earthen- 
ware pipe. This pipe is laid under the centre 
of the track, and the current passes to the cars 
through studs placed at short intervals in the 
street surface. The connection between the 



the glazed vitrified stoneware pipe is circular in 
section, and 5 in. in diameter. In London the 
tube is egg-shaped, and measures 5 in. hori- 
zontally by 6 in. vertically. The conduit is com- 
pletely bedded in concrete, and its lengths are 
united by a bituminous joint. The total depth 
of the trench for the construction is about 20 in., 
measured from the top of the paving setts, and 
the depth of the underside of the tube from the 
rail level is 17 in. 

The insulators which CRvry the working con- 
ductor are of vitrified glazed earthenware of the 
spool section shown in the drawings. They are 
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Fig. 1.— Section and Plans Showing Arrangement of Section insuiator, Feeder Ducts, and Studs. 



studs and the cable is effected magnetically at 
the moment the car magnet comes over them, 
and ceases immediately it leaves them. The 
500- volt feeder cables from the County Council's 
sub-stations run under the sides of the streets in 
the usual way, and are tapped at intervals into 
the working conductor, which is divided into half- 
mile sections. The arrangement of feeding is 
somewhat similar to that employed on the 
Council's slotted conduit lines, and it may be 
easily gathered from the section. Fig. i. 

Figs. 2 and 3 show both in longitudinal and 
cross sections the arrangements of the pipe, the 
working conductor, and the studs. In Lincoln 



mounted on galvanised steel pins which pass 
through the conduit on one side, through the 
hole in the centre of the insulator, and into a 
stopped hole on the opposite side of the conduit. 
Those ends of the pins or axles which project 
through the conduit are connected together by 
means of a galvanised iron strip running the 
entire length of the track, which is connected at 
intervals to the rails. This strip may be seen in 
the illustrations showing the track under con- 
struction. The arrangement described is a most 
valuable one, as experience at Lincoln has shown 
that it has solved the difficulty of slight undis- 
coverable leakages of current over the surface 
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of the insulator and up the sides of the box to 
the contact stud on the street surface. Such 
small leakages, if they were to occur, cannot be 
found by the live-stud-detector on the car, and 
may give rise to trouble. With this earthing de- 
vice no trouble of the kind has been experienced. 
Access boxes (Figs. 3 to 5) are placed at inter- 
vals of 200 to 400 yards along the track. Each box 
consists of a cast-iron body and manganese steel 
cover, which is paved in like the rest of the street. 
These boxes are used for drawing in and with- 
drawing the cable, and the insulators act as 
rollers to help the process. Two sections of 
conduit enter each box on opposite sides, and 
the two cable ends are led to terminal bars 
mounted on insulators fixed to the box. Drain- 
age connections are provided from the bottoms 
of those access boxes which are situated at the 
lowest points of the track. From Aldgate to 
Bow there are about 20 of these connections. 



the 
the 
car 
the 
up 




Fig. 2.— Cross and Longitudinal Sections of Conduit and Stud. 



which are shown sectionally in Figs. 4 and 5. 
The drainage pipes lead into sumps at the side 
of the track, but it is unnecessary to connect 
the sumps to the sewers as very little water gets 
in. The sumps are pumped out occasionally 
as required. 

The steel wire working conductor, as originally 
installed in Lincoln, was bare. Though made 
on the Lang lay its surface is not smooth, and 
it was found that the contact for electrical pur- 
poses between the moving contact piece of the 
stud and the cable was not always good enough. 
The cable has since been encased in a loose 
galvanised iron tube, divided into 6 in. lengths. 
This makes thorough contact inside with the 
cable, while outside it presents a smooth surface 
for the moving contact piece. By using the 
tubing in such short lengths the flexibility of the 
cable for the purpose of drawing in and of 
removing is unimpaired. This cable covering 
is used throughout in the London installation. 



The studs, shown in Figs. 2 and 3, have cast- 
iron heads, the top surfaces of which are level 
with the surface of the street paving. They are 
spaced 6 ft. apart, instead of 9 ft. as in the case 
of Lincoln. The reason for the shorter spacing 
is that the London County Council are keeping 
the plough carriers (required for the ordinary 
conduit working) on the cars which will run 
over the G. B. lines, with the result that 
available length underneath the car for 
surface-contact collector is only half the 
length. The space between the centre of 
car and one of the motors is largely taken 
by the plough carrier. 

The studs are supported on granite blocks 
recessed to receive them. The head measures 
10 in. by 2i in. The vertical part of the stud, 
which projects downward into the upright piece 
of pipe communicating with the tube below, is 
forked at the lower end and lined with brass. 
Within the fork is mounted the 
only moving part in connection 
with the electrical equipment of 
the track. This consists of a piece 
of galvanised iron, suspended 
freely, by means of an insulated 
steel coil spring heavily coated with 
copper, from the top of the fork. 
Its movement is limited by a brass 
pin, which passes through a slot, 
and is riveted into the jaws of the 
fork. At the lower end of the 
moving piece a carbon contact 
block in a copper clip is attached. 
Flexible copper leads connect the 
copper clip with the main portion 
of the stud. When the magnet 
carried by the car passes over the 
stud, the moving piece is magneti- 
cally attracted towards the work- 
ing conductor against the pull of 
the spring, so that the carbon 
block is in contact with the cable, 
and current passes from the cable through the 
carbon and the flexible copper connections to the 
stud head, where it is collected by the car. As 
soon as the car has passed, and the stud has 
ceased to be under the influence of the magnet 
carried by it, the pull of the spring withdraws the 
moving part from contact with the cable, and 
the stud is left dead. The durability of the 
spring is ensured because the ms^ximum possible 
extension is well within the elastic limit, and the 
spring is not subjected to jars. Experiments 
have shown that after being subjected to the 
same number of extensions as would occur in 
the life of a stud on a tramway with a two- 
minute service during a period of over 20 years, 
no alteration in the elasticity of the springs is 
discernable. 

The surface-contact equipment for the cars is 
shown in Figs. 6 and 7. It consists of a magnet, 
a current collector, a small storage battery, and 
the necessary wiring connections. The magnet 
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is suspended rigidly from the car. The magnet 
coils and the battery are connected so that when 
the motors are taking current their current, when 
small, assists the battery in exciting the magnet, 
and when large it also recharges the battery. 
Special arrangements for charging the battery 
are thus unnecessary. The magnet poles facing 
the street surface are all north poles, and the 



chain are loosely connected to the polar exten- 
sions of the magnet. When the pole of the 
magnet passes over a stud head, the magnetic 
attraction causes the links to move down and 
make contact with it. As each link reaches the 
end of a stud it is drawn up out of contact with 
the road by the spring suspension. The magnet 
pole piece is about 2 in. above the road level, 
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Fig. 3.— Longitudinal Section and Plan of Conduit at Section Insulator. 
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Fig. 4. —Drainage Arrangement at Access Boxes 
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Fig. 6. — Drainage Arrangement betwee 




magnetic circuit is completed through the ground 
and the air to the south poles above. 

The current collector consists of a series of 
iron links, spring suspended under the magnet 
poles. This flexible collector takes the place of 
the iron or steel skate used in other systenis 
where the studs project a little above the paving. 
The links are each 5 in. long and are threaded 
on steel wire fixed with set screws and fastened 
with eye-bolts. The links at the ends of the 



and so is clear of small obstructions. The 
current collectors on the Lincoln cars wear for 
18,000 to 20,000 car miles. 

Although no live studs due to leakage have been 
found in practice, each car is fitted with detectors 
as a safeguard. These consist of short auxiliary 
current collectors at each end of the car. Should 
a stud by any fault in the mechanism be left 
alive after the main collector leaves it, the 
current from the stud passes through the detector 
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and opens a circuit breaker in the main motor 
circuit, thus stopping the car. A warning mark 
is set up at the live stud, and this is shifted and 
replaced by the conductors of succeeding cars 
till workmen can put the stud right again. Thus 
the service can be carried on in the interim. 
Though this safeguard is provided, it has not so 
far been required in Lincoln. 

The energy used to excite the collector magnet 
is II amperes at i8 volts, working out, for an 
average car speed of eight miles an hour, at 
•0247 unit per car mile. 

The permanent way is constructed exactly 



T^ n . ,?T, 




Fig. 6.— Section Sliowing Magnet and Collector. 

according to the standard practice of the London 
County Council, apart from the conduit part 
of the construction. The rails are of British 
standard section No. 4, weighing 105 lb. per 
yard. The joints have the usual sole-plates, 
which also serve as anchors, and intermediate 
anchors are put down at intervals of 7 ft. 6 in. 
The bed of concrete follows the Council's prac- 
tice, being gin. thick, against 6 in. used in most 
other towns. The only departure from the type 
of track described in previous articles consists 
(apart from the conduit) in the insertion of a 
^ in. teak packing between the rail joints and the 




Fig. 7. Diagram of Connections. 

sole-plates. The same packing is used at the 
intermediate anchors. The change has been 
made on the suggestion of Mr. A. L. C. Fell, the 
chief officer of tramways, the idea being to 
provide a little elasticity and deaden noise. 

The plant and equipment provided will enable 
cars to run on a minute-and-a-half headway, or 
even less if desired. As previously indicated, 
this will put the system to a test such as no 
surface-contact system has had before. 

It should be mentioned that the original in- 
tention was to have through running from 
Aldgate on to the West Ham Corporation tram- 
ways, as there is a physical junction between 
the two systems at the London boundary at 
Bow. So far, however, the West Ham Corpora- 
tion have not seen their way to equip any of 



their cars with the surface-contact collecting 
equipment, and the County Council in their turn 
are not equipping the surface-contact cars with 
trolley poles to enable them to run on the West 
Ham lines. Through passengers will thus have 
to change cars at the boundary. 

The whole of the work has been carried out 
to the designs of Mr. M. Fitzmaurice, chief 
engineer to the London County Council, in 
co-operation with Mr. Fell, the chief officer, and 
Mr. John Rider, tramway electrical engineer to 
the Council. 



BOARD OF TRADE TRAMWAY RETURNS. 



The Board of Trade return of tramways and light railways in the 
United Kingdom for 1906-7 was issued early in February. The figures 
deal with the undertakings of companies for the calendar year 1906, 
and with those of municipalities for the financial year ended 
March 31, 1907. The prefatory memorandum points out that since 
1878 the route length of line open for traffic has increased from 
270 miles to 2.400 miles ; the capital expenditure from ^4, 207, 400 
to ;f 64, 092, 100 ; the number of passengers carried from 146 millions 
to 2,455 millions : ^"^ '^^ ^^^ receipts from ;f 23 1,000 to ^4, 485, 400. 
Of the total of 1,570 miles of line owned by local authorities, 
1,420 miles are worked by those authorities themselves, and the 
remaining 150 miles by leasing companies. Last year the route 
mileage open of electric line was 1,990 miles, out of a total of 
2,240 ; this year it is 2,190 miles out of 2,390. The mileage worked 
otherwise than by electric traction has further diminished from 
250 miles to almost 200 miles, of. which 64J miles are worked by 
steam, 25^ miles by cable, 4 miles by gas motors, and 105 miles 
by horses. The net increase since last year in the number of 
undertakings belonging to local authorities (179 out of 318) is four, 
and in the number belonging to other parties (139 out of 318) is 
two. Local authorities who work, as well as own, their tramway 
undertakings, have made a net profit of /2,985,3oo on the year's 
traffic, out of which they have applied ^963, 100 towards the 
reduction of tramway debt and ^297,500 in relief of rates, while 
carrying ;f 691. 600 to reserve and renewal funds. In the cases of 
three local authorities and four companies there was an excess of 
working expenditure over gross receipts. 

The following table gives a few totals, ratios, and percentages for 
the last two years, in comparison with a typical " steam " period (i.e., 
a period in which the use of steam power on tramways was at its maxi- 
mum) and a typical " horse " period : 



Length of route oi>en 

Total passengers carried... 

Capital expenditure per 

mile of single track : 

Lines and works 

All items 

Percentage of net receipts 

to capital outlay 

Do. to net capital outlay 
(eliminating amounts 
expended on construc- 
tion or purchase of 
old lines and works 
now superseded) 
Percentage of working ex- 
I»enditure to gross rec'pts 
Passengers per mile of , 

route open 

Passengers per car mile ... 
Average rectipt per pas- 
senger 

.Amount paid in relief of 
rales out of profits by- 
local authorities 



1906-7. 1905-6. 

Electric period. 



I 1898. I 1879. 
Steam period. | Horse period. 



2,239"99 i,o64"i9 | 32127 

miles. miles. miles. 

:,454,8o7,487 2,236.012,777 858,485,542 I 150,881,515 



2.39430 
miles. 



<I2,302 

£16,648 
699 



748 

6214 

1.025,271 

9'22 

iiod. 

£297,456 



£12,122 

£16.195 

6-54 



7-05 

64"23 

998,226 
9'i6 

fiod. 
£205.981 



£7.770 
£10,469 

6-38 



£7.S4o 
£9.) 



.877 



Not ava- ilable 



7693 

806,703 
9-4« 

I •23d. 
(Not given) 



8381 

469,641 
777 

r84d. 

(Not 
applicable) 



The total expenditure on capital account by companies is ;f 22, 356.500, 
and by local authorities /41, 735, 500, and the net revenue earned by 
companies represents 6J per cent, on this outlay, and by municipalities 
7J per cent. The amount actually distributed by companies in interest 
and dividends was equal to about 3^ per cent, on the total paid-up 
capital. 

Power for Railways from Niag^ara.— According to a press 
telegram from Montreal, the Grand Trunk Railway Company are 
negotiating for the control of the Niagara electric development plant. 
The company desire, it is reported, to electrify their eastern division, 
which includes a very large mileage of railways. 
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LONDON, MARCH 5, 1908. 



The details published in this issue in 
Contact regard to an installation of a surface- 
Traction. ^q^^^^^ system of traction in London, 
while of interest to all tramway men, will 
specially appeal to those who, in past years and 
down to the present time, have closely watched 
what may be called the battle of the systems. 
In principle the mechanism about to come into 
service in the metropolis is not new, as the 
same system has been in successful operation in 
Lincoln for over two years, but it has been 
modified in various details. It is also important 
as marking the first occasion on which a surface- 
contact system is called upon to deal with a 
heavy city traffic. In regard to systems of 
electric traction, it is well known that for years 
the London County Council have been ** between 
the devil and the deep sea.*' On the one side 
the heavy capital cost of the slotted conduit 
system is continually mounting up as new lines 
are constructed, while on the other the Council 
have, in nearly every case where an attempt was 
made to escape, been barred by the veto of the 
borough councils from the use of overhead 
wires. It was an evil day for tramway develop- 
ment in London when there was inserted in the 



Act, giving the County Council general powers 
of tramway electrification, the clause which 
prohibited them from using the trolley system 
except with the consent of the borough council 
or councils concerned. The policy of the 
attitude of the borough councils has been of 
the most short-sighted kind, especially when it 
is considered that they represent the same rate- 
payers as return to office the members of the 
County Council. The wonder is that the 
latter body did not long ago begin experi- 
menting with surface-contact systems, which 
cost very little more to instal than the over- 
head wire method. For the sake of all 
concerned it is to be hoped that the present 
departure will prove as great a success as is 
anticipated by those responsible for it. 



Another interesting event in con- 

Deveio^?r?ent i^^^^^^^^ ^^^^ the tramways of the 
metropolis is the grant by the 
County Council of a substantial increase of 
salary to Mr. Fell, the chief officer of tram- 
ways. That the recognition has not come too 
soon, and that it is thoroughly well deserved, 
will be admitted by all who know the circum- 
stances and the man. Even now, it cannot be 
said that the remuneration is commensurate to 
the responsibility and the work. One has only 
to compare the salaries paid to the general 
managers in other large commercial businesses 
in order to come to that conclusion. It may 
come as a surprise to those who have not paid 
attention to the growth of the London tramway 
enterprise, that at present the traffic receipts 
are at the rate of about ^^30,000 a week, and 
that the number of passengers is about 1,000,000 
per day. A considerable proportion of the totals 
comes from lines which are still being worked 
by horses. These are steadily being changed to 
the electric system, and the completion of every 
conversion marks another bound up in receipts 
and passengers. Besides that, new lines are 
being constructed on routes where no tramways 
existed before. It is quite plain that before long 
this great system will be carrying 400,000,000 
passengers per annum. That figure would be 
far surpassed if tramways were allowed all over 
London, but a large part of the central and 
western districts presents a closed door. 
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Probably never since electric tram- 

Raiiway and , . . , . 

Tramway ways began operation in this country 
ompe on. j^^^ ^j^^ outcry of railway chairmen 
against the competition been so keen as at the 
half-yearly meetings of the railway companies 
held during February. The loss in short-distance 
suburban passengers is greater than ever before, 
and in the case of the main line railways entering 
London, part of the loss is also attributed to 
motor omnibuses. It may now be taken as 
established that for distances up to three or four 
miles the railway must suffer heavily if there is 
a competing electric tramway. Various aspects 
of the question of electrification of suburban 
railways in order to meet the competition were 
discussed in a recent paper by Mr. Philip Dawson, 
submitted to the Koyal Automobile Club. There 
can be no doubt that the adoption of electricity 
would enable the railway companies to regain 
much of their lost traffic, but what is more im- 
portant, it would enable them to build up a great 
new traffic. By the higher speed of the electric 
trains, remote suburbs and outlying districts, 
now mostly rural, would be brought within easy 
distance, from the point of view of time, of the 
centres of cities. The great object of spreading 
the population out would be rapidly advanced, 
while at the same time local communication in 
these outlying districts could be provided in all 
directions by an inexpensive form of electric 
tramway or light railway. Such developments 
would before long lead to great benefits alike to 
the public, the railways, and the tramways. It 
cannot be doubted that these things are coming ; 
the uncertainty as yet is how much longer the 
incubation period will last. 



Considerable excitement appears 
Motor Omnibus .1 1 .• j T\r j 

and Municipal to have been stirred up in Ilford 

ramways. because a motor omnibus company 
has started running 'buses through the district, 
competing with the municipal tramways. 
Despite reduction of fares and a more frequent 
service, the tramways have actually suffered in 
receipts. Ilford, though in Essex, may be said 
to form part of the metropolitan area, as from 
the city of London eastwards to the afflicted 
district the roads are almost entirely urban. 
Through tramway running does not exist, and 
as the omnibuses appear to connect right into 



the centre of London the tramways are at a 
disadvantage in that respect. The completion 
of electrification of the East London tramways 
should allow of through running being 
inaugurated. If a case arises, however, of 
absolute cut-throat competition for local 
passengers between an electric tramway and a 
'bus service, there can hardly be any question 
that the tramway will come out the victor. 
The tramway can " live '* on receipts per car 
mile, which would be ruinous to the omnibus. 



There are now signs that the lethargy 
ment^of^"^ in the development of Municipal 
ramways. undertakings is passing away, and 
already the number of advertisements by Cor- 
porations for tenders for machinery and apparatus 
is increasing, though, so far, such advertisements 
indicate that developments are likely to be 
mainly confined to lighting and power purposes. 
It is, however, heartily to be hoped that the 
welcome change will quickly extend to traction 
business also. Of course, a number of tramway 
undertakings exist upon which any attempt at 
extension, either now or for some years to come, 
would be a waste of money. Some of these 
systems have but little reason to exist at all, 
having been constructed in places where they 
never could hope to pay their way. Their only 
excuse for coming into being was that the 
muncipal idea was rampant at the time. Still, 
leaving these undesirables out of the question, 
we say that tramways which have been built 
and managed upon commercial lines, and without 
any exaggerated notions as to earning capacity, 
have fully justified the enterprise of their muni- 
cipal owners, and it is among this class of 
undertakings that we hold there is room for 
extension at the present time. To accentuate 
the reasonableness of this view, we would point 
out that the most successful tramways are those 
operating in growing urban centres. In localities 
such as these it almost always happens that there 
is a concentration of industrial and commercial 
undertakings in the central part of the area, 
with the inevitable result that new suburbs 
and outskirts are built to meet the residential 
requirements of the workers. It is the suburban 
traffic, plus, of course, that which is purely 
urban, which makes for financial success. This 
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type of tramway is, par excellence^ that which 
offers most favourable scope for extension, and 
it is to be doubted whether, as they now stand, 
such systems are keeping pace with the needs of 
those who, while compelled to labour in the 
central area, desire to live as far removed there- 
from as transit facilities and other conditions 
will allow. 

* * * 

Regarding the finance of extension works, it 
must be borne in mind that these are on quite a 
different footing from the construction of a new 
undertaking, and that a line which, as an 
independent service, could not possibly pay, 
may, as an extension of an existing system, 
barring urban termini, prove very valuable. It 
starts operations, in fact, with something to feed 
it and to feed into. While it is true that more 
than one large municipality are at present con- 
templating important additions to their existing 
systems, the necessity for obtaining Parliamentary 
sanction, and the time and expense involved, 
render it uncertain when the work will be 
commenced, and it is not those, but other im- 
portant systems which we have in mind, when 
we say the time is ripe for development. 
Indeed, we cannot help thinking that a number 
of municipal authorities already possessing 
powers of extension might well use them with 
general benefit to the undertaking. Some of 
the conditions which operated against tramway 
development last year have now improved, 
inasmuch as municipal loans are not in such 
disfavour, and the price of copper is much more 
favourable. Hence it would be well that the 
present opportunity should be taken to infuse a 
little fresh life into some of the systems. 
It is an old axiom in business — and a true one — 
that no concern can, at least for long, stand 
still. It must either move ahead or lose 
ground. And this applies with the same force 
to a tramway as to any other undertaking. 
At the present time less than at any other can 
electric tramways afford to look back. They are 
always being attacked on one ground or another, 
and it is only by a policy of steady progress that 
they can hope to conquer the successful future 
which we believe lies before them. These remarks 
do not apply to those large towns where an 
intelligent policy with regard to tramway exten- 
sion has always prevailed, but there are, we are 



certain, a number of large systems where exten- 
sions have been imperatively needed for some 
time past, but where, for some reason or other, 
a disinclination has been shown to move. In some 
cases municipal politics or some other purely 
local cause is probably responsible, but, whatever 
the cause, the fact remains that tramway exten- 
sions, of very considerable magnitude, could 
be carried out which would not only yield an 
adequate return on the capital expended, but 
would be of benefit to electrical manufacturers. 

It is evident that the means of easy 
^on the^ ^ (therefore cheap) and comfortable 
ont t\ex\ . transportation for goods and pas- 
sengers are considered of primary importance in 
most of the Continental countries of Europe ; 
so much so that individual and vested interests 
have to give way to street and road railways and 
tramways wherever they form an obstacle to 
the free use of such means of transportation. 
Tramway termini are always brought as close as 
possible to railway stations and, wherever goods 
are handled on them, the light lines are physi- 
cally connected with the main lines. Rails are 
laid along many of the main roads and run into 
the factories which lie dotted all over the country 
to such an extent that one is seldom out of sight 
of a smoke stack belonging to such manufactories. 
The villas in which the owners live are also served 
by the same line of rails, which indeed appears 
to be laid without any regard to ordinary road 
traffic — of which, indeed, little can be seen. 
Most of these interurban lines are electric over- 
head, though many of them are still worked by 
light locomotives hauling the ordinary goods 
stock. Even in the towns the tramways come 
first, while all other kinds of traffic are — more 
or less — subordinate. Motor 'buses are being 
introduced in most capitals, but it is very doubtful 
if they are made to pay their way, owing to the 
competition of the tramways and of other electric 
urban railways. The new motor cab is found 
in most Continental cities of any importance — 
the fares are low and the service is excellent — 
so much so that in hilly cities like Brussels or 
Stuttgart it is difficult to imagine how people 
used to get about before they were introduced. 
The urban systems or routes of tramways 
are generally distinguished by large skeleton 
numerals or letters attached to the bow trolley 
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pole and distinguishable at a great distance. 
Great use is made of transfer tickets, and a little 
study of the system will enable even a newcomer 
to get about without having to ask his way, and 
at a very cheap rate indeed. As Continental 
towns are insignificant in size compared with our 
huge and overgrown metropolis, it is propor- 
tionately easier to learn how to travel -to the 
best advantage. As to the interurban lines, it 
cannot be said that the service is very rapid, 
indeed, it is quite the reverse, and one cannot 
easily go wrong, for there is plenty of time 
to discuss matters with the conductor, who is 
always willing and indeed anxious to help a 
stranger and prevent him from going astray. 
There are mostly two classes in even the smallest 
cars, and smokers have to stand on the platforms. 
The drivers are generally protected from the 
weather and, in some cases, have a portable 
glass wind-screen, which they carry with them 
from one end of the car to the other. Altogether 
it may be said that the question of facilitating 
transportation with the help of rails is tackled 
in a leisurely, matter-of-fact, common-sense way 
which Britishers used to pride themselves was 
one of their most distinguished attributes — this 
opinion, however, a little wandering about in the 
highways and by-ways of Continental countries 
might considerably modify. 



CORRESPONDENCE. 



Rail Corrugations. 



To THE Editor of The Tramway and Railway World. 

Dear Sir, — In reply to Mr. Ward's comments on 
the above subject as published in your last issue. 

I would ask him to read again the November issue 
and carefully note that nothing was then said about 
squared-up trucks curing rail corrugations ; nor on any 
previous occasion. 

This erroneous impression has evidently been gained 
from the paper read before the I.E.E., and there 
mentioned in order to show the effect that single-ended 
gear-driven axles had on weak truck design. 

One member went so far as to give professional 
advice to this effect to one of our largest corporations ; 
the result, needless to say, is out of print. 

If Mr. Ward or anyone else has seen a rail grinder in 
use on the overhead tramway route, between Seaforth 
and Crosby, within the last 18 months, I am willing 
to give a substantial sum towards Liverpool's new 
superanuation fund ; and if he can find any corrugations 
to-day likely to cause the least bit of noise I shall be 
delighted to see them, as it would give me fresh ground 
for further study. 

No doubt Mr. Ward is confusing the tramway route 
with the railway route, here the remedy is a much 
larger operation, the conditions being very severe. So 
far the results obtained have been satisfactory, and now 



show a decided improvement towards increased rail 
wear, the corrugating action being less severe with the 
same composition of rails. 

Again, I did not say the District Railway Company's 
Sandberg rails corrugated because they were too hard. 

What Mr. Ward really wants to impress is his idea 
of a loose wheel, as a basis he starts off with the hardy 
annual of rails on curves varying in length, whereas 
the two wheels are fast on the axle (as they ought to be, 
and always have been). 

How then did railway companies under these same 
conditions get round curves, at much higher speeds 
without corrugations, long before tramways were ever 
thought of? Naturally, you will say by super-elevated 
rails. 

How then is it to day that electric railways on the 
same super-elevated curves cause corrugations ? 

Let me tell Mr. Ward and others interested, that 
in dispensing with corrugations on the Seaforth and 
Crosby tram route, no trucks were squared up or loose 
wheels used. I examined the loose-wheel drawings 
and claims some 12 months ago, but could see nothing 
to warrant their existence. 

However, Liverpool residents will be glad to hear 
that something is being tried by Mr. Ward, other than 
changing rails every 3 months on curves, as that cure 
is worse than the disease. 

J. A. Panton. 

Liverpool Overhead Railway. 



Lifeguards. 



To the Editor of the Tramway and Railway World. 

Sir, — The Board of Trade, in their last issue of 
lifeguard regulations, specify springs must be used for 
holding the trays down on the road. This is already 
done on most, if not all, of the gate and cradle type of 
lifeguards now in use, and still we hear of people being 
killed by getting under the cradle. We fail to see how 
springs, however strong, will prevent this ; but it will 
add to the injury of the victims. If the springs are 
strong enough and the roadways rough and uneven, 
the cradle will be smashed before it reaches the victim. 

We use a spring, but do not depend on it for holding 
the tray down ; our tray being flexible, it does not 
bounce, but lies closely to the road no matter how un- 
even, and it is absolutely impossible for any one, no 
matter in what position they fall, to get under the tray. 

Our system has the full approval of the Board of 
Trade, and it has amply merited their approval, as it 
is the only system that has never failed to do all that 
it is possible for any system to do. 

We may also say that the cost of maintenance has 
been proved to be almost nil. 

Philipson & Co. 

Bolton. 



Bolton Corporation Tramways Committee have decided to 
give their motormen and conductors seven clear days' holiday each 
year, and to pay them for 60 hours. The same concession is made to 
the night shed men, with an allowance of 55 hours' pay. 

Electric Power in Factories.— Mr. James Swinburne, F.R.S., on 
March 3, opened the inquiry ordered by the Home Office regarding 
the objections lodged to the draft regulations relating to the use of 
electricity in factories and other places under the Factory Act. 

Metropolitan Association of Electric Tramway Manas:ers. 

— The quarterly meeting of the above Association was held at the 
Municipal and County Club, Whitehall, S.W., on Friday, February 14, 
1908, the following members being present : Messrs. H. E. Blain. 
West Ham ; A. Coveney, Erith ; T. B. Goodyer, Croydon ; WE. 
Hammond, Metropolitan Electric Tramways ; G. R. Hulme, South 
Metropolitan Tramways; H. L. Howard, Barking; C. Mitlelhausen, 
Bexley ; F. Schofield, Leyton : H. Shaw, Ilford : and W C. UUmann. 
East Ham. A number of subjects of interest to manaj^ers in the 
Metropolitan area were discussed at the meeting 
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LUTON ELECTRIC TRAMWAYS. 



Luton, a thriving town of some 40,000 inhabi- 
tants, is the latest local authority to come into 
possession of a well-equipped modern tramway. 
While it has paid for and owns its tramway 
system, it has leased the undertaking to a well- 
known engineering company, which has assumed 



Eventually the Tramways Committee were 
instructed to enter into negotiations with Messrs. 
J. G. White and Company with a view to 
obtaining from them an offer to construct, equip, 
and lease tramways in Luton on lines similar 
to their agreement with the Dartford Urban 
District Council, whose tramways the Luton 
Tramways Committee had inspected. As a 
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Ofnces and Car Sheds. 

thejrisk inevitably attending the working of a 
tramway system in a comparatively small town. 
The Luton tram ways were opened on February 21, 
but they have a history dating as far back as 
May, 1900, when the question of the Corporation 
applying^ for a Provisional Order was first dis- 
cussed. ^:<. No further 
step was taken, how- 
ever,] until October, 
1901, when a tramways 
committee was ap- 
pointed for the pur- 
pose of considering any 
scheme which might be 
submitted for providing 
tramways for Luton. 
One or two abortive 
schemes were intro- 
duced, but in May, 
1903, the then borough 
engineer suggested the 
construction of about 
four miles of tramway 
within the borough, 
and it was resolved to 
advertise for offers 
from company promo- 
ters or other qualified 
persons who were pre- 
pared to construct, 

equip, and work such 

tramways. Nothing 

came of this, however, as the offers received were 
not favourably regarded, and the Corporation 
themselves finally made application for a Pro- 
visional Order, which was granted and confirmed 




Plan of Feeder System— 
Luton Electric Tramways. 



Luton Electricity Station. 

result of the negotiations which followed, Messrs. 
J. G. White and Company agreed to construct, 
equip, and lease the tramways for a period of 
five or 15 years at the option of the Council, the 
Corporation providing the capital and the com- 
pany paying a rent equivalent to the interest 

and sinking fund 
charges during the term 
of the lease. This 
offer was accepted by 
the Council on March 
19, 1907. Instructions 
were then given for an 
application to be made 
to the Board of Trade 
for sanction to borrow 
^^65,000 for tramway 
purposes, and the 
borough engineer 
(Mr. S. F. L. Fox) and 
the borough electrical 
engineer (Mr. W. H. 
Cooke) were appointed 
joint engineers for 
carrying out the 
scheme. On July 4, 
1907, the town clerk 
reported that the nec- 
essary sanction of the 
Board of Trade for the 
widening of the gauge 
and the borrowing 
powers had been received. With respect to 
the latter an equated period of 27 years was 
granted for repayment of the full amount of the 
loan. The total capital cost of the tramways, 
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by the Tramways Order Confirmation Act, 1905. including the necessary alterations to roadways. 
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gas and water mains, etc., amounts approxi- 
mately to ^^63,000. 

The contract for the complete installation, 
including permanent way, overhead equipment, 
cables, cars, and car-shed, was placed with 
Messrs. J. G. White and Company, Limited. 
The work of construction was only commenced 
on October 7 last, and, as the contractors have 
completed the works well within the time 
stipulated (viz., 4J months) in the contract, they 
are to be complimented on the expeditious 
manner in which the work has been carried 
out. 

The tramways are constructed on the familiar 
overhead trolley system ; and the total mileage 
authorised by the Luton Corporation Tramways 
Order, 1905, is approximately 6J miles, of which 
there are now in operation about 5J miles of 
route, equivalent to 6J miles of single track. 



straight track and No. zC for curves, weighing 
about 95 lb. and loi lb. per yard lineal respec- 
tively; they are of the girder pattern and in 
45 ft. lengths. The rails are laid on a bed of 
concrete 6 in. thick, composed of one part of 
Portland cement to six parts of gravel. The 
cement was supplied by the Associated Portland 
Cement Company. The rails are joined by 
means of continuous rail joints 24 in. long, 
weighing 100 lb. per pair, and were supplied 
by the Continuous Rail Joint Company. No 
anchor joints were used, but intermediate 
anchors were employed, spaced 5 yards apart. 
Fishplates are used only upon special work. 
They are drilled with six holes to take one inch 
diameter bolts, and were supplied by the North 
Eastern Steel Company. Soleplates are only 
used at points and crossings. They are of f in. 
rolled steel, supplied by Messrs. Naylor Brothers. 
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Sections of Track— Luton Tramways. 



The lines constructed run from Park Street, 
where the depot is situated, via George Street 
and Upper George Street to opposite the 
Laundry in Dunstable Road; from Round 
Green, via High Town Road and Mill Street, to 
New Bedford Road ; from Wardown Park, via 
New Bedford Road, to George Street ; and from 
a terminus near Trapps Lane on the London 
Road, via Ashton Road, Hibbert Street, and 
Chapel Street, to George Street. The popula- 
tion of the district served is approximately 40,000. 
Excepting for a very short gradient of i in 11, 
and one of i in \2\, and a fairly long gradient 
of I in I4i, the inclinations are comparatively 
easy. The curves having a radius of less than 
50 ft. are 5 in number, and vary from 36 ft. to 
49 ft. 

The gauge is 4 ft. 8^ in. The rails, which 
were supplied by the North Eastern Steel Com- 
pany, are British Standard Section No. 2 for 



The length of the points is 12 ft., and they are 
made of manganese steel with 150 ft. radius. 
These, as well as the crossings, were supplied 
by Messrs. Edgar Allen and Company. The 
special track work was constructed by Messrs. J. 
G. White and Company. No automatic point 
shifters are employed. 

The track is paved with granite setts, and in 
some cases with Jarrah wood and creosoted deal 
blocks. The rails are bonded by concealed 
bonds supplied by the Forest City Electric 
Company. The track is cross-bonded at every 
80 yards. The necessary lowering of the road- 
way and alterations to gas and water mains, etc., 
under the railway bridges, has been carried out 
by the Corporation's Highways Department. 

On all sections, side poles of standard type 
weighing 700 lb., goo lb., and i,ioolb., supplied 
by Messrs. John Spencer, Limited, have been 
erected. The bracket arms have a length 
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varying from 8 ft. to 16 ft., and in eleven cases 
wall rosettes were employed. The pole bases 
were supplied by Messrs. William Boydell and 
Sons. 

The trolley wire, which is of grooved copper, 
2/0 B. and S. gauge, supplied by W. F. Dennis 
and Company, is suspended by means of flexible 
supports of 7/14 S.W.G. galvanized mild steel 
wire, stretched between two globe strains, both 
doubly insulated. The ears are mechanical ears, 
and were supplied by the Electric Tramway 
Equipment Company. They are made of gun- 
metal, and for the greater part are 6 in. long, 
but in some cases 14 in. and 18 in. ears are used. 
The frogs are cast bronze, and consist of 
mechanical, diamond, and open types, also 
supplied by the Electric Tramway Equipment 
Company. The feeder pillars, furnished by 
Messrs. Estler Brothers, contain two 300 ampere 
quick-break knife switches, four 100 ampere 
knife switches, and lightning arrester, test and 
telephone terminals, all of which are mounted 
on a marble slab, polished on both sides. The 
section boxes contain two 100 ampere quick-break 
knife switches, and were supplied by the same 
firm. The guard wire is of 7/16 galvanised steel, 
supplied by F. Smith and Company. All guard 
wire is earthed, and where guard wire is used 



with Luton greys. It is 121ft. 6 in. long and 
48 ft. 6 in. wide, and accommodates 16 cars. 
It has 4 tracks, each supplied with a pit, and 
there are in addition a repair shop, stores, and 
offices. 





Section of Rail Joint and Anchor. 



Front EJevation 






j>t*»tk 



^ ^1 a 



kMlte Ti 










-z^z^^ 



SMh^^ 



^Kr^.¥ 




^Sa*»«|r 



^m^^m^^ 



^^iri 



PAtNTx SHOP i 



i .V r PAtHTx SHOP ZV 

2 'i $ *'^ Is* 






Sectional Plan 




Elevations and Plan of 
Luton Car Shede. 



y Sro vtj' Aspttalt Roof 





W»d9n Windom fromts Iron tHHndoy* Promo* 

Longltudirul ElevaUon 



every fifth pole is securely bonded to the rails. There are 12 double-decked cars, which have 

The total length of cable used is 1-17 miles. It been supplied by the British Thomson-Houston 

has been supplied by Messrs. Henley, and laid Company, of Rubgy, to Messrs. J. (i. White 

solid in wood troughs. and Company. The bodies are by the United 

The car shed is a handsome building, faced Electric Car Company, and are mounted on 
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single trucks, supplied by Messrs. Mountain 
and Gibson, of Bury, and are fitted with both 
wheel and track brakes. The equipments of 
cars were also supplied by the British Thomson- 
Houston Company, and include two 4-pole, 
500 volt, series motors of 30 h. p. each per car, 
with controllers, etc. 

The trolleys are of the swivelling arm type, 
with detachable heads. The car roof is of bent 
ash, plated where necessary, covered with tongued 
and grooved pine, and the ceiling is three-ply 
maple veneer, with oak mouldings. Illuminated 
destination signs are mounted over the canopy 
at each end, and the cars are lit with twelve 16 
candle-power lamps. Each car is supplied with a 
Hudson and Bowringlifeguard. The cars will carry 
advertisements in the usual spaces, and a consider- 
able revenue will be obtained from this source. 



distributing mains. Mr. Albion T. Snell, of 
London, was consulting engineer for the original 
scheme, the present electrical engineer (Mr. W. 
H. Cooke) being resident engineer during the 
installation. Owing to the increased demand 
for light and power purposes an additional 
350 Kw. engine and generator of Messrs. W. H. 
Allen, Sons, and Company's make, and another 
30 ft. by 8 ft. Lancashire boiler, fitted with 
mechanical stokers, was installed at the latter 
end of 1905. 

In 1907 the demand for power and lighting 
purposes had so increased that it was necessary 
again to extend the plant. To meet these 
requirements an additional 45 ft. was added to 
the engine room and boiler house, and a 500 kw. 
engine and generator by Messrs. W. H. Allen, 
Sons and Company, of Bedford, has been 




Interior of Electricity Works, Luton. 



The electrical energy for operating the tram- 
ways is supplied by the Electric Light and 
Power Committee from their power-station in 
St. Mary's Road. This generating station was 
laid down for general supply in the early part of 
1 90 1, and was opened by the late Lord Kelvin 
on July 10, 1901. The plant then consisted of 
three high-speed engines and generators and one 
steam balancer, all by Messrs. W. H. Allen, 
Sons, and Company, Limited, Bedford, of a 
total capacity of 297 kw., with condensing plant 
by Messrs. Joseph Wright, of Tipton, two 30 ft. 
by 8 ft. Lancashire boilers by Messrs. Tinkers, 
Limited, Hyde, and a Green's economises 

The capital expenditure was ^25,000, including 



installed. An additional condensing plant by 
the Worthington Pump Company, of Newark, 
a 30 ft. by 9 ft. Lancashire boiler by Messrs. 
Ruston, Proctor and Company, of Lincoln, and 
a motor-driven ** Sinclair'' feed pump by Messrs. 
Hayward, Tyler and Company, Limited, of 
Luton, have been fixed. The remaining two 
boilers and the new boiler has been fitted with • 
Messrs. Bennis' patent compressed air mechani- 
cal stokers, and a complete coal handling plant 
fixed, consisting of steel overhead coal bunkers 
with elevator and conveyor by Messrs. R. H. 
Longbotham and Company, of Wakefield. The 
new steam, exhaust and feed piping with a 
Harris-Anderson water purifier has been supplied 
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and fitted by Messrs. John Wilson and Company, 
of London. 

A new battery room has also been built 
over the old battery room for a traction 
battery, which has been supplied by the D.P. 
Battery Company, of Bakewell. The traction 
switchboard was made by Messrs. Johnson and 
Phillips, of Charlton, Kent, and the reversible 
booster by the Lancashire Dynamo and Motor 
Company, of Trafford Park, Manchester. The 
tramways are supplied by one of the 85 kw. 
generators, which has been fitted with change- 
over switches, working in conjunction with the 
battery and reversible booster. The total capa- 
city of the station is now 1,147 kw., and the 
capital expenditure about ;^56,ooo. 



LARGE 



MOTOR GENERATORS FOR 
LONDON COUNTY COUNCIL. 



THE 



In the illustration below are shown the two 1,500 kw. 
induction motor generators supplied by Messrs. Dick, 
Kerr and Company, for the London County Council 
tramways, which are installed in the Elephant and 
Castle sub-station. Each of the machines has an out- 
put of 1,500 KW. at 500-550 volts direct-current, and 
any speed from 13^^ to 135 revolutions per minute, and 
can carry 25 per cent, overload continuously for one 
hour. The induction motors are of the wound rotor 
type, with slip rings for inserting the starting resistance, 
the stator being wound for the full normal pressure of 
6,600 volts between the three phases, and a frequency 
of 25 cycles per second. 

The induction motor stator consists of a heavy cast 
iron ring cast in one piece, separate from the baseplate 
to which it is bolted by turned and fitted bolts. The 




Dick-Kerr Motor Generator for the London County Council. 



The whole of the extensions to the machinery 
and plant, including that required for traction 
purposes, has been designed by the electrical 
engineer (Mr. W. H. Cooke), and the extension 
to the buildings by the borough engineer. Mr. 
G. W. Buckingham, of Luton, was the con- 
tractor for the latter portion of the work. 



Proposed Tramway in La Plata.— The Ucvuw 0/ the River 
Plate states that Messrs. Alvaro Pintos and J. H. Martin have 
applied to the La Plata municipality for a fifty years' concession 
for an electric tramway in that city. There are also petitions for 
electrification by existing companies. 



Completion of Shans:hai Tramways. - The Shanghai Electric 
Construction Company intimates that the construction and equip- 
ment of the electric tramway system in Shanghai are now complete, 
and the feeder cables are being connected with the municipal genera- 
ting station. A supply of power sufficient to permit of trafiic being 
opened was expected to be available on March i . 



core plates are thin steel punchings, re-annealed after 
punching, which are securely clamped between end 
plates drawn up by heavy bolts. \'entilating spaces are 
provided along the length of the stator core, corres- 
ponding to similar spaces in the rotor core. The stator 
windings are enclosed in micanite troughs, the external 
loops being taped and finally finished over with 
varnished cord. These loops are protected from 
mechanical injury by ventilated cast iron guards. The 
rotor is built up on a solid spider of cast steel, keyed to 
the shaft. The core is made up of thin steel stampings, 
ventilated throughout its length, and well clamped 
together by end plates. The motor is started up with 
full voltage on the stator, resistance being inserted in 
the rotor circuit by means of slip rings which are short 
circuited when the machine has run up to speed. 

These motor generator sets are of interest from the 
fact that they are the largest of their kind that have 
been supplied in Great Britain. 
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LONDON COUNTY COUNCIL TRAMWAY 
MATTERS. 



Brixton Road to Camberwell Green Link. 

At a meeting of the London County Council on February 4, the 
Highways Committee submitted a report in reference to the recon- 
struction on the overhead wire system of the tramways from Brixton 
Road to Camberwell Green, a distance of ij miles, double track. The 
route forms part of the system purchased recently from the London 
Southern Tramways Company, the other portion of which, from 
Brixton Road to Vauxhall, is now being reconstructed on the conduit 
system. An estimate of £51,480 had already been approved for street 
widenings involved. The estimated cost of reconstruction and equip- 
ment was : 

£ 

Track work, including special work and £"4,600 for rails 26,600 

Cables, cable ducts, etc 2,000 

Overhead equipment 3,160 

Roiling stock 3,150 



£34,910 



An estimate had already been approved for rails, and the Committee 
would report further as to the supply of cars. It was recommended 
that an estimate of expenditure of ;f27,i6o (this excluding rails and 
rolling stock) should be approved. 

The Finance Committee, reporting on the subject, said that the cost 
of track work, including rails and overhead equipment, totalled ^29,760, 
or /ii,904 per mile of single track. This was higher than other cases 
of overhead construction which had been before the Council, but the 
Finance Committee understood that in the present case there was 
heavy expenditure for lowering the road at places where it was crossed 
by railway bridges, and for setting back kerbs. The proposals were 
approved at the following meeting. 

Northern Tramway Reconstruction. 

The Highways Committee had considered the following tenders for 
the execution of the road work, exclusive of rails and special track 
work, in connection with the reconstruction on the conduit system of 
the tramways in Caledonian Road and Seven Sisters Road of a total 
length of 2^ miles, double track : 

£• s. d. 

Dick, Kerr and Co 53»5i6 15 10 

R. W. Blackwell and Co 55,013 5 10 

W. Manders 56,681 7 4 

J. G. White and Co 58,24914 3 

John Mowlem and Co 59,007 o o 

Hdmund Nuttall and Co 59,917 1 2 

W. Underwood and Brother 61,240 14 o 

Wm. Griffiths and Co 62,041 16 7 

Wm. Muirhead and Co 62,11011 2 

National Electric Construction Co 64,99311 2 

George Law 68.489 o o 

The chief engineer's estimate comparable with the tenders was 
^^58,986 i6s. 2d. 

The Committee were of opinion that, subject to certain conditions, 
the lowest tender, viz., that of Dick, Kerr, and Company, should be 
accepted. The Committee also proposed that Dick, Kerr, and 
Company should be allowed to sub-let to the undermentioned firms the 
following portions of the work : (i) To the Anderson Foundry Com- 
pany, or Wilson, Pease and Company, yokes ; (2) to Doultons, or 
Bullcr's, insulators ; (3) to Bayliss, Jones and Bayliss, tie-bars, bolts, 
etc. ; (4) To the Associated Portland Cement Manufacturers, cement. 

The recommendations were adopted. 

At the meeting of the Council on February 11, the Committee 
reported that they had considered the following tenders for the laying 
of cable ducts in connection with the same tramways : 

£ 8. d. 

Dick, Kesr and Co 3^375 jy ^ 

Cllft Ford, Willesden Junction 3,73^ j^ ,0 

W. Muirhead and Co., Queen Victoria Street, E.C 3,748 4 i 

D. R. Paierson, Ltd., Camden Town 3,804 8n 

The Westminster Construction Co 3,881 10 o 

John Mowletn and Co 4,067 4 5 

Greig and Matthews, Queen Victoria Street, E.C 41I96 19 5 

Callender's Cable and Construction Co. 4,20011 3 

Reid Bros., Wharf Road, N 4,535 7 ^ 

Fry Bros., Greenwich 4,741 15 3 

J. A. Ewart, Westminster 4^811 3 10 

It was recommended that the lowest tender, that of Dick, Kerr and 
Company, should be accepted. 

The following tenders had been received for the manufacture, 
delivery, and laying of low-tension electric cables and telephone cables : 



Johnson and Phillips 

British Insulated and Helsby Cables 

Western Electric Co 

Siemens Bros, and Co 

W. T. Henley's Telegraph Works 
Callender's Cable and Construction 

W. T. Glover and Co 

Union Cable Co 



£ s. d. 

|,020 18 4 
4,056 18 3 
4.070 2 2 
4.093 17 9 
4,118 16 10 
4,M« 16 3 
4401 16 11 
4.r68 18 10 



The Committee proposed that the lowest tender, namely, that of 
Johnson and Phillips, should be accepted. 
The recommendations were approved. 

Assistant Rolling Stock Superintendent. 
On February 4, the same committee announced that 113 applications 
had been received for the position of assistant rolling stock super- 
intendent, rendered vacant by the promotion of Mr. W. E. Ireland to 
be rolling stock superintendent. After consideration the Committee 
proposed (and the Council now agreed) that Mr. S. H. May, tramway 
engineer and rolling stock superintendent to Blackpool Corporation, 
should be appomted. The salary is ;f250 per annum. 
Wandsworth Road Tramways. 
At the meeting of the Council on February 11, the Highways 
Committee reported on preliminary arrangements for the reconstruction 
on the conduit system of the horse tramways from Nine Elms I^ne, 
via Wandsworth Road, etc., to East Hill, Wandsworth. It was hoped 
that it would be practicable to undertake the reconstruction as part of 
the programme for the year 1908-9. The committee recommended 
approval of an estimate of /7.000 for the removal or diversion of 
mains, pipes, wires, etc., necessary for the reconstruction, and that 
this work should be executed by the Metropolitan Water Board and 
by the companies concerned. The total cost of road work was 
estimated at ;f 138.000, which included the figure of £y,ooo now put 
forward. In accordance with the standing orders this recommendation 
stood over for a week, when it was adopted. 

Draught Screens for Rook Covers. 
In reference to the recent decision to provide draught screens for 
roof covers on 50 cars, the Committee now recommended, and the 
Council agreed, that the provision of similar screens for the remaining 
373 cars which had draughty covers should be carried out. The cost 
is ;f 10 a car, of which £S will be charged to capital and £2 to revenue. 
About 150 of the cars will be dealt with in the financial year of 1908-9, 
arid 223 in 1909-10. The work will be carried out under the manage- 
ment of the Committee by the direct employment of labour. 
Issue of Tokens. 
The Committee reported on the working of the scheme authorised 
in October, 1904, for the issue of tokens for use on the tramways by 
members of the staff, by employers of labour for distribution to 
employees, and by the general public. Certain large companies and 
other employers of labour had purchased tokens, but generally 
speaking little advantage had been taken of the system by the general 
public. The Committee accordingly proposed to discontinue the sale 
of tokens to private individuals as distinct from large firms, etc. 
Steamboat Services. 
The Highways Committee also presented a report on the Thames 
steamboat services, in which it was shown that since the service was 
started in 1905 there was a deficiency on the working, including 
capital charges, of /i 37,083. The capital expenditure amounted to 
;f 301, 081. The committee proposed that steps should be taken to 
dispose of the boats either by selling or chartering them. It was 
anticipated that if the boats were laid up the annual loss would 
be reduced from about ;f42,ooo per annum to ;f27,ooo. This was 
without allowing for selling any of the boats. 

Consideration of the matter was postponed, but the proposal was 
adopted at the following week's meeting. 

Cars for Women Only. 
Alderman Thompson stated, in reply to questions, that steps were 
being taken to diminish overcrowding on workmen's cars from Tooting 
in the early morning, and that a car reserved for women would 
be tried as an experiment. 

Increase of Salaries. 
At a meeting of the Council on February 18, several committees 
presented reports as to the annual revision of salaries which takes place 
in the month of February. In regard to the tramways department, the 
General Purposes Committee recommended that the salary of Mr. A. 
L. C. Fell, chief officer of tramways, be increased from jf 1.500 to 
/i,75o a year. They pointed out that since Mr. Fell's appointment 
additional tramway undertakings had been acquired, and a large pro- 
portion of the lines reconstructed for electric traction. As an illustra- 
tion of the rapid growth of the service, the number of passengers had 
increased from 126,388,845 in 1903, which was the year of Mr. Fells 
appointment, to 351,407,794 in 1907, while during the same period the 
receipts had increased from £489,339 to /i, 536, 196. At the time that 
the salary of ^1,500 was fixed, it was not contemplated that the 
northern tramways would be taken over before 1910. 

The Establishment Committee recommended that the salary of Mr. 
W. C. Copperthwaite, bridges' engineer, should be increased from 
;f 800 a year to ;f 900 by two instalments of /50. Mr. Copperthwaite 
was appointed in 1902, and his work had greatly increased, particularly 
in connection with the reconstruction of tramways. 

The Establishment Committee also proposed that Mr. A. S. Campbell, 
now temporarily engaged as resident engineer on the electrification of 
tramways at £8 per week, should be placed on the permanent staff in 
the position of principal assistant in the engineer's department, at a 

II 
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salary of £425 a year. Mr. Campbell had been in the service for five 
years. The position rendered vacant by the resignation in August, 
1904. of Mr. S. A. Colam, had been advertised twice, but the Com- 
mittee were advised that no suitable candidates could be obtained by 
the advertisements, owing to the small number of engineers possessing 
practical experience of conduit tramway work. 

The Highways Committee recommend increases of salaries in the 
case of 22 oflficials. They proposed that Mr. E. L. Pope, resident- 
electrical superintendent, who had direct control of the sub-stations, 
electrical cables, etc., on the southern tramways, who had a large staff 
under his supervision, and who had performed his duties in a highly 
satisfactory manner, should have his salary increased from ;^400 to 
£42$. They further recommended that Mr G. Dickens, superintendent 
of stores, who attended to the ordering, keeping, and the issuing of 
the various stores, should be granted an increase of salary from ;f 250 
to ;^3oo a year, but that in future he should not be paid for overtime 
at the annual stocktaking. 

In addition to increases proposed for a number of clerks, etc., the 
following further advances were recommended : Mr. C. R. Johnson, a 
district traffic superintendent, from ^^265 to ;f28o: Mr. H. R. Saxty, 
building superintendent, from ;f265 to ;^28o; Mr. J. Glover, superin- 
tendent of claims, from ;f 260 to £27^ ; Mr. E. Cloney, principal 
assistant to a district traffic superintendent, from /200 to ;^22o. 

The recommendations as to the increase of Mr. Fell's salary and 
those of the Highways Committee regarding increases to other officials 
were adopted, while the report of the Establishment Committee in 
regard to engineers' salaries was postponed, but was agreed to a week 
later. In regard to the increase of Mr. Fell's salary, Mr. Thompson, 
Sir John Henn, and others, recognised the work of Mr. Fell, whose 
responsibilities for the successful working of a great municipal service, 
they pointed out, were immense. 

Tramway Construction by Works Committee. 

The Works Committee in their statement for the half-year ended 
September 30 last, reported that they had carried out the track con- 
struction of Lewisham to Lee Green tramways for ;f 28,086. being 
;f2,020 less than the final certificate. They had also constructed 
foundations for additional machinery at the Elephant and Castle sub- 
station for /i,252, being ^£99 below the final certificate. The Com- 
mittee strongly complained of the small quantity of work of all kinds 
entrusted to them recently by the Council, and pointed out the neces- 
sity, in order to secure economy and to enable the heavy standing 
charges to be borne, of referring to the department a sufficient quantity 
of work. 

The Highways Committee reported that the two pieces of work done 
for them by the Works Committee had been executed in a satisfactory 
manner. They also stated that the tramways department had them- 
selvw, by the direct employment of labour during the half-year, carried 
out repair and maintenance works on the tramways at a cost of 
;^io8,988. They had also executed new works of a limited nature at 
various places at a cost of ;f 3,71 1 . 

At a meeting of the Council on February 25, the Highways Com- 
mittee reported as to money still required for cables and cable ducts in 
connection with the reconstruction of the 

Brixton to Streatham Tramways. 

It had been thought that votes already passed made provision for 
these cables and cable ducts, but it was now found that none of the 
estimates contained specific provision for them. The contracts had for 
some time been completed, and the cost had been apportioned between 
the several tramway routes, the amount in respect of the Brixton to 
Streatham line being ;f 17,300. A specific estimate for this amount 
was, therefore, necessary, although it did not involve any further 
expenditure. Consideration of the estimate now presented for approval 
was postponed. 

Purchase of a Bexlev Tramway. 

In reference to the construction on the trolley system of lines from 
Beresford Square, Woolwich, to the Bexley tramway, near Wickham 
Lane, and from the Bexley lines at Wickham Lane to Abbey Wood, the 
Committe pointed out that in order to secure a through route the 
intervening portion between the two authorised lines, about 130 yards 
traversed by tramways of the Bexley Urban District Council, was 
purchasable by the County Council under their Act of 1904 The 
price to be paid was the cost of construction less a reasonable amount 
for depreciation. The price stated by the District Council was ;f i , 170, 
and it was recommended, and the Council now agreed, that the 
estimate for /i,250 should be approved, and that the purchase should 
be carried out when the construction of the Council's authorised lines 
from Beresford Square to Wickham Lane were completed. Under 
agreement the District Council was entitled to running powers for two 
years over the purchased portion and over the County Council's lines 
as far as Beresford Square. 

Miscellaneous Contracts. 

It was recommended that an existing contract with P. and W. 
Maclellan. Limited, for fiat-bottomed rails should be extended by 



115 tons of rails required for the first portion oi the ccniial car 
repair depdt, in Woolwich Road, at £y 6s. 3d. per ton, which was 
2S. 6d. per ton less than the price of the existing contract. The total 
expenditure, including bolts and fish-plates, would probably not exceed 
;f936. 

The Committee stated that arrangements had been made to instal at 
Hammersmith temporary sub-station two of the 500 kw. machines 
which were being made by the Electric Construction Company. A 
further 150 kw. machine would also be necessary for starting the 
larger machines, and for other purposes, and the Committee believed 
that the best and most economical course was to extend the contract 
with the Electric Construction Company, so as to include this 
additional machine. The company would supply it for £$^i los. 

A tender for the supply of 300 plough bases at 54s. each and 600 
leads at 4s. each by the India-Rubber, Gutta Percha, and Telegraph 
Works Company had been accepted by the Committee. The expendi- 
ture will be charged to revenue account. 

The contracts were confirmed. 



CREOSOTED PAVING AND PLANTS. 



A case from Bristol which has been twice before the local Court 
during the last year or two came before the King's Bench Division 
in London on February 3. The action was that of West (a market 
gardener) against the Bristol Tramways Company, and by it the 
plaintiff sought to recover damages for injury alleged to have been 
caused to plants and shrubs belonging to him by fumes and dust 
from creosoted wood blocks used for paving the tramway track 
which adjoins his premises in Bristol. When the case wsis first 
heard in the Bristol Tolzey Court the jury failed to agree. After 
a considerable interval, there was another trial of the case in the 
same Court, when the jury found that the injury to the plants was 
caused by the wood paving used by the defendants, that it was 
not absolutely necessary for them to pave the road as they did 
at the time they did it, and. in answer to a supplemental question, 
that it was reasonably necessary for the defendants to repave the 
road in the way they did and at the time they did according to 
the knowledge of the defendants at the time, but that in the light 
of the evidence given at the hearing it was not reasonably necessary. 
Upon these findings the Recorder entered judgment for the plaintiff. 
The defence was that the damage, if any, was not due to the 
creosote, and that the defendants were protected by the Bristol 
Tramways Act, 1894, which provided for wood paving being used. 
The appeal was taken by the defendants against the decision of the 
Recorder. 

Mr. Justice Phillimore. who gave judgment, said that the appeal must 
be dismissed. The finding of the jury that the damage to the plants 
was caused by creosote fumes or particles was certainly a startling 
conclusion to come to, and he would not say that the last word of 
science had necessarily been said upon the subject. That finding of 
the jury put the defendants to their justification. It was no justification 
for a man who used real property in such a way as to injure his 
neighbour's property to say he had no intention of injuring it, or he 
did not know he was injuring it. In this case the defendants claimed 
to have statutory justification. If Parliament ordered a thing to be 
done and mischief ensued from the doing of the very thing ordered, 
the subject doing the thing was entitled to avail himself of the authority 
of Parliament. If Parliament ordered a thing to be done and there 
was only one way of doing it, then Parliament had as much ordered 
the doing of the thing in that way as if it had expressly ordered that 
way to be employed. In the present case Parliament had authorised 
and, indeed, commanded, the tramway company to keep in repair 
portions of the highway, and it had authorised and commanded this to 
be done by paving these portions of the road with wood. If there was 
only one form of wood pavement known to Parliament that would be 
the one authorised, but it happened that there were two such forms. 
One was the process of using a softer form of wood and hardening it 
with creosote, and the other was the process of using a hard wood, 
such as Jarrah wood. Here the tramway company showed that there 
were various advantages in using soft creosoted wood; but they did 
not show that it was the only way of paving this road, nor that it was 
the only method which Parliament contemplated being used. It 
seemed to him, therefore, that, while the defendants could plead the 
authority of Parliament for paving with wood, they could not plead 
the authority of Parliament for paving with creosoted wood. The 
mischief done here, was not due to the wood, but the creosote. And 
if the use of creosote was dangerous, the defendants had no authority 
to use it. Upon that ground alone it seemed to him that this action 
should succeed. As to the findings of the jury, in his opinion they 
amounted to a verdict for the plaintiff. 

Mr. Justice Walton was of the same opinion, and the appeal was 
dismissed. 
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LARGE HORSE CHAIN DRIVES 



The Westinghouse Brake Company, of 82, York Road, King's Cross, 
I^ndon, inform us that they have recently executed an order for what 
is probably the biggest chain-power transmission yet attempted. This 
order consists of three Morse silent high-speed rocker-joint drives 
complete, each to transmit 500 h. p. These drives were ordered by an 




Morse Chain Drives for Transmitting 500 h. 

engine-works in Russia, Government of Moscow, which already has a 
280 H.p. Morse drive in satisfactory operation. 

The accompanying illustration gives a good idea of the appearance 
of these large drives, of which the following are further particulars : 
Diameter of wheels, 37-78 in.; face width, 22in. ; wheels, 2 in. pitch, 
10 in. wide. Two chains running side by side over one set of wheels. 



BRUCE PEEBLES AND COMPANY, LIMITED. 



An extraordinary meeting of this company was held in Edinburgh 
on Monday, for the purpose of considering a resolution for the volun- 
tary winding-up of the company with a view to reconstruction. Mr. 
W. Carmichael Peebles, who presided, said that the conditions with 
which the company had had to contend were, (i) the need of further 
working capital for the carrying on of the business, acoompanied by 
the extreme stringency of the money market ; (2) for the same reason 
the stoppage of practically all new contract work ; (3) the very high 
prices of raw material ; (4) the low price obtainable for the company's 
ordinary manufactures through undue competition. It had been 
found impossible to raise further money on a satisfactory basis owing 
to the condition of the money market. All new contract work had 
been delayed, whereas, had they been going on during the year as was 
fully anticipated, the company would now have been receiving the 
profits derivable from them. In nearly all cases prices of raw material 
had been on a considerably higher basis than the company was paying 
in 1906, and that was particularly the case with reference to copper. 
When the company was formed the prices obtainable for its ordinary 
manufactures were nearly double what they were to-day. There had 
been a constant decline in prices brought about, first, by foreign competi- 
tion when they had dumping from abroad, and latterly by the continued 
competition of home firms. The company had some valuable special- 
ities, the benefits from which had only recently begun to tell. With 
regard to the large Moscow tramway contract, for which the company 
was in treaty, an option had been obtained and it was hoped it would 
be of benefit. He wished to impress on the shareholders that the 
business connection and experience of the company was a valuable one, 
and that if they agreed to a scheme of reconstruction the company 
might emerge from the crisis stronger than ever. The joint liquidators 
would at once consider whether a scheme of reconstruction was feasible. 
Mr. A. W. Tait (London), who had been appointed provisional liquid- 
ator by the court, compared the assets and liabilities of the company 
at the close of last year with the same at the close of the previous year, 
and said that the figures showed a net loss of ^^92,000. The large 
creditors were sympathetic, and, while the situation was undoubtedly 
serious, there was every reason to believe that if the shareholders gave 
the present policy their support, the greater portion of their interest in 
the company would be preserved. It was unanimously resolved that the 
company be wound up voluntarily. Mr. Tait and Mr. J. A. Robertson 
Durham (Edinburgh), were appointed joint liquidators, and were em- 
powered to carry on the business so far as might be necessary for the 
beneficial winding up or reconstruction. An advisory committee of 
shareholders was also appointed. 



THE INTERNATIONAL TRAMWAYS CONGRESS. 

The Bavarian Government and the city of Munich have now definitely 
fixed the date for the fifteenth congress of the International Tramways 
and Light Railways Union. The congress will be opened on Monday, 
September 7, and will be continued on Tuesday and Wednesday, 
terminating on Thursday, September 10. The programme of subjects 
for discussion is as follows : 

(1) Corrugation of rails. 

(2) Production of electrical energy, with reference to the relative 
advantages of reciprocating engines and steam turbines, gas motors. 
Diesel engines, etc. 

(3) Comparative advantages of cars equipped with radial axles, or 
bogies of one or two axles. 

(4) Improvement in brakes for electric cars. 

(5) Results obtained by the use of meters on cars. 

(6) Comparative results obtained by the use of electric traction 
upon light railway lines. 

(7) Wear and life of essential apparatus and their maintenance. 

(8) Advantages and disadvantages of motor omnibuses. 

(9) Lubrication of bearings and gears. 
(10), Construction of light railways. 

(11) Types of steam locomotives for light railways. 

(12) The use of automobiles and rail motor-cars upon railways in 
general and specially upon light railways. 



LIGHT RAILWAY ORDERS. 

The Light Railway Commissioners held a local inquiry at Plymouth 
on January 31. and approved the application of the Great Western 
Railway to deviate and extend the Callington Light Railway. 

On February i the Commissioners approved the application of the 
Plymouth, Devonport, and South Western Junction Railway for an 
Order to authorise the extension of the Bere, Alston, and Calstock 
Light Railway. 

On February 3 the Commissioners sat at Crewkerne to hear the 
application for an Order to authorise the proposed Crewkerne, South 
Petherton, and Martock Light Railway. The inquiry was adjourned. 

The Commissioners have submitted to the Board of Trade for confir- 
mation the Barton and Immingham Light Railway Order, authorising 
the construction of a light railway in the county of Lincoln (parts of 
Lindsey) from Barton to Immingham. 

The Commissioners have submitted to the Board of Trade for 
confirmation the Wolverhampton and Cannock Chase Railway (Light 
Railway) Amendment Order, 1908, amending the Wolverhampton and 
Cannock Chase Railway Act, 1901, and the Wolverhampton and 
Cannock Chase Railway (Light Railway) Order, 1907, in reference to 
the fund deposited in respect of the application for the Act of 1901. 

The Light Railway Commissioners held an inquiry at York on 
February 25 regarding the application by York Town Council for an 
Order to construct electric light railways in the city. For the promoters 
it was stated that these light railways, or tramways, would serve a 
population of 91,000. The question whether the lines should be con- 
structed and worked by the Corporation, or whether there should be a 
lease to a company for construction or working or both, was left open 
for the decision of the ratepayers by a vote. The estimated cost of the 
lines was /i 28,000, and there was sufficient plant in the Corporation's 
electric lighting station to supply the power for working the tramways. 
Among the witnesses for the promoters was Mr. J. B. Hamilton, 
general manager of Leeds Corporation tramways, who said that, as the 
result of inquiries, he estimated that there would be a revenue of 
/31.895 a year, that the working expenses would be about /2o,o8i, 
leaving a gross profit of about /ii,794 • interest and sinking fund would 
probably mean ;f 7,500 a year ; in all he estimated a net profit of ;f 2,294. 
Opposition on points of detail was heard from the North Eastern 
Railway Company, after which the Commissioners granted the Order, 
subject to certain provisions on minor matters. 

The Board of Trade have confirmed the Stottesdon, Kinlet, and 
Billingsley Light Railway Order, 1908, authorising the construction of 
light railways in the county of Salop, from Stottesdon to Billingsley, 
and the Portsdown and Horndean Light Railway (Extension, etc.) 
Order, 1968, authorising the construction of a light railway in the 
parish andTural district of Catherington, in the county of Southampton, 
in extension of the light railway authorised by the Portsdown and 
Horndean Light Railway Order, 1898, and for other purposes. 



The London ••Underground."— About 200 stations will be 
included in the scheme for through bookings shortly to be inaugurated 
on eight London Underground railways. 



Messrs. U P. Winby and Company have made arrangements 
for undertaking the testing and inspection of engineering materials of 
every class at makers' works. At their branch offices at Liege, 
Belgium, and Duisburg, Germany., they have a staff of their own 
inspectors. Messrs. Winby have made arrangements with several 
leading firms of contractors for undertaking the inspection of their 
material. 
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FINANCIAL COMMENT. 



The year began with many hopeful prognostications of what was in 
store for the stock-markets. It was anticipated that the many gains 
from recent trading that kept our shipping and railway companies busy 
during the last eighteen months or two years were about to be released 
to seek investment in stock exchange securities. So far there has not 
been much sign of any such thing taking place. Most of the railway com- 
panies now record declines in their traffic receipts, and the shipping 
business is depressed, so that the conditions requisite for a release of 
capital from trade are perfectly fulfilled. On the stock exchange, at 
Christmas time, prices were hoisted, and every preparation made for 
dealing with the released funds, but it would seem they have failed to put 
in an appearance, so the preparation was wasted, and prices have now 
sagged to a point not much better than that which characterised the 
late autumn of lugubrious memory. Readers who studied our first 
instalment of financial comment in the January number of this year 
will have no cause for surprise at the present condition. No 
doubt there are funds awaiting investment, but not enough to meet the 
wants of the innumerable governments, corporations, and incorporate 
undertakings anxious and waiting to borrow them. And not only are 
borrowers more numerous and ready than heretofore, but funds to be 
invested are probably less than have been available after like periods 
of trade prosperity in the past. 

During the recent activity of trade, the gains of labour have been 
much greater than ever before. Now out of the joint action of capital 
and labour, the proportion of the proceeds secured by the latter is 
practically all of it spent— i.e., consumed — and annihilated as and 
when it is earned : probably not more than a few pence in each ;f loo 
is saved in any permanent form. 

It is different with the proportion secured by capital. It is the 
habit of capitalists to save, they would not be capitalists if it were not. 
Consequently of every ;f loo which goes to the remuneration or rent of 
capital, an appreciable fraction is set aside and generally placed sooner 
or later in some form of security dealt with upon the stock exchange. 
The amount of money so destined is on this occasion smaller, relatively 
to the wealth and population of the kingdom, than was, from former 
experience, to be expected. But if labour had secured, in the 
prosperous times that preceded 1890, as large a share of the joint 
production of capital and labour, as during recent years, the money 
that created the grand investment demand that characterised the later 
nineties would never have been accumulated. 

THK DUBLIN UNITBD TRAMWAYS COMPANY (1896>. I.IMITBD. 

This company did well during the six months ending December 31 
last. The international exhibition contributed handsomely to the 
traffic receipts, and the net revenue was nearly ;^ 20,000 better, so that 
although the company were obliged to disburse ;f 6,250 for the exhibition 
guarantee and reserve another £2,000 against a possible further call on 
this account, they still felt able to augment the usual distribution of 
6 per cent, to the ordinary shareholders, by a bonus of is. per share. 
It would probably have been wiser to keep the extra money in hand : it 
is sure to be wanted before long, and the additional ;f6.ooo (making 
;f 10,000) appropriated from net revenue for reconstruction and main- 
tenance, is none too much for the necessities of the case. Last year the 
general expenses were charged to the amount of /1.127 for reconstruc- 
tion of part of the Dalkey line, and in so large an undertaking as this 
there is no reason, as the cost of renewals and reconstruction become 
more uniform from year to year with the lapse of time, why all the 
expenses under these heads should not be charged as general expenses. 
It is the usual practice in railway accounts, and has the advantage of 
enabling the shareholders with greater confidence to form an opinion 
of what is in store for them. However, in the last half-year this 
precedent was followed to the extent of /113 only. 

THE OLONTARP AND HILI. OP HOWTH TRAMROAD COMPANY. 

The tramway belonging to this company is but five and half miles 
long. It was constructed under a special Act of Parliament to connect 
the system of the Dublin United Tramways with Howth Harbour 
East Pier, and opened to traffic in 1900. 

The company has now declared a dividend, the first since its 
formation, though belief in its success was so strongly and generally 
entertained at its inception that the shares could be issued at a 
premium of 25 per cent, on their nominal value. 

There is no purchase clause in the Act, and subject to the payment 
of certain wayleaves, not very onerous, the concession holds in 
perpetuity. It is a pity with these advantages the company should 
have done so badly. The trafiic available was no doubt very much 
over rated, but even if this continues to improve at the gradual rate of 
recent years, the company will be handicapped by the heavy expendi- 
ture on capital account, which works out at more than ;f 13,000 per 
mile, although less than half is laid as with grooved rails and paved 
track. 

In the prospectus a point was made of the building development in 
progress over the district served, doubtless the general tightness of 
money has acted as a blight upon this. 



LONDON'S UNDBRQROUND WAYS. 

The poor results which have attended the electrification of the 
underground lines of communication in the financial centre of the 
kingdom have been a sore disappointment to its promoters and a 
discouragement to electrical enterprise throughout the country. The 
last effect is the more to be deplored in that the industry of electrical 
manufacture stands in special need of support to enable it to hold its 
ground in the face of severe foreign competition. The ultimate fate 
of the underground railways and tubes of London is not, however, so 
desperate as the recent results of their operation at first sight suggest. 
The poorness in receipts is plainly due to competition from tramway 
and omnibus service, much of which was inaugurated contemporan- 
eously with the opening of these underground ways as electric lines. 
The results, so far, may be regarded as a particularly striking example 
of the apophthegm, " great are the uses of advertisement." In the 
case of a tramway the advertisement is costless, but as nearly perfect 
as advertisement can be. For months while the rails are being laid 
the fact of its advent is driven home to every possible customer, and 
immediately it is open, the newly-laid track and the constantly passing 
cars direct the attention of each and every customer to the new mode 
of conveyance, at the very moment he has occasion to make use of it. 
An amount equal to half its capital spent in the ordinary channels of 
advertisement would not do as much for an underground line. The 
same causes work in favour of omnibus services, though not to the 
same extent, and while an underground line must wait for years until 
its ultimate customers learn to recollect its existence, the motor- 
omnibus, as it thunders past, dins it into their ears at the physico- 
logical instant. Thus the competitors of London's underground ways 
of communication got a tremendous start, but with time the latter will, 
undoubtedly, attract a vastly larger proportion of the traffic than at 
present. 



A clause with the effect that the terms of a debenture deed may be 
varied by the votes of a majority of the debenture holders is very 
commonly inserted in the deed by which the debentures are created. 

There have been several occasions of late in which this has worked 
out to the disadvantage of debenture holders. The holders of junior 
securities or of shares in the concern may be possessed of sufficient 
debentures to command the requisite majority, and in that case may 
find it to their advantage to suffer a reduction of interest and of security 
in respect of their debenture holding in order to augment the value or 
marketability of their junior stocks. Again they may have pawned 
their debentures to creditors not fully secured who would find even a 
greater net advantage in a like change. 

In all such cases the voting is apt to prejudice the position of the 
single-minded investor who acquired his holding for the sake of the 
interest promised, at a price proportioned to the security offered. No 
doubt the debentures of commercial and industrial concerns must 
inspire less confidence in consequence. 

The working of the clause has in certain cases been manifestly unfair, 
and for the few who have benefited, there are many who will be worse 
off by having to offer greater inducements to investors in the issue of 
new loans. 

There are a great many concerns just now preparing an issue of 
debenture stock or anxious to increase the amount already outstanding, 
and it would not be amiss if the interests of the private investor in 
debenture were rather more carefully studied. 

THK MARKBT POR BLKCTRICAI. APPUANCKS IN SPAIN. 

Our electrical industries have, for many years, been labouring 
with difficulties that attach to severe depression in business, and, in 
the present outlook, there are few indications of immediate amelioration. 
In these circumstances there are unusually strong reasons for 
scrutinising the less familiar foreign markets, which sometimes offer 
unsuspected opportunities for trade ; and the recent number of 
diplomatic and consular reports dealing with the trade of Spain 
deserves particular attention from those interested in electrical manu- 
facture. Among other matter of great interest to manufacturers there 
are to be found lists of places awaiting the installation of electric light 
and power-stations, also information relating to the law and customs 
of the country, and numerous hints as to the best methods to set about 
introducing business, so as to avoid obstruction and friction. 

Spain affords many advantages for the use of electricity in its varied 
applications, and the information at hand is sufficient to show that 
electricity has developed at a great rate and to a high degree during the 
last years, and has been a means of creating new industries and 
improving old ones. The natural forces of waterfalls have been utilised 
in many instances. There is still a vast field for further industrial 
developments. 

Mr. S. P. Cockerell, commercial attache at Madrid, suggests: "How 
advantageous it would be for the British electrical trade if the Institute 
of Electrical Engineers, or some representative combination of British 
manufacturers, took steps to have an investigation made by someone 
acquainted with Spain, into the great openings which the countr>* 
undoubtedly affords." But probably the results of individual enterprise 
would prove equally satisfactory. 
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TRAMWAY AND OMNIBUS SHARES. 
Specially Compiled for ''The Tramway and Railway World/* 
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§ 
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260.007 5 An glo- Argentine Tramways 6% Cum. iKt Pref 


10% 


8% 6-6i 


64 


Feb. 27 
Feb. 27 


4 16 Ai>r., Oct. 


64 t SU 


320,000 5 i Do. do. 10% Non-Cum. 2ad Pref 


5*% 
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8: 


5 19 6 , June, Dee. 


S 


n 
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7*d. 


^-A 
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5% 
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1 


if 
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1 1 Do. do. 5% Cum. Pref. 


5% 


5% 
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1 


H 
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5 2 22 Aug. 
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... 


-* 
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... 
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84 
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14 
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4 9 




... 
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8% 
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H 
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H 
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m 


68 
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5S 
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ft 


4 
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7 
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June 
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1 
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Feb. 
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\ 
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Mar. 
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H 
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10 
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15 
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10 
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134 
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8 


10 
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"i 
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... 


20.000 


10 


6 


6 
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1 
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^^-k 
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9J-10i 
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^ t^ 
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5 
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20/- 
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93 
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1 
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^-Ih ... i ... 1 5 13 


JulM. 144 


m 
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... 1 5% 
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Mar., Sept. 1^ 


« 
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10 
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1 
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... 


1/4 
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5 
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1 ... 1 
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6 
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1 
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3 


2 
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54 
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June, Deo. 


54 


46 
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1 
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Jan. 28 
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^ 


ft 
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1 


6d. 
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^-n 16/3 1 Feb. 19 
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Feb., Aug. j 1 


'i 
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5% 
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Mar., Sept. | 86 


79 


50,000 


5 


New General 'I'rai-tinn 6"., ('nm. Pref. ... ... 






^-li ! ... 
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it 


110.923 


4^ North Mctn>TM.Iit;Mi liuiiiways 




1/- 


ft-^ I 4/44 


Jan. 20 


1 ... 1 ... i 


5.000 


10 


Oldham, .^sliion. and Hyde Electric Tramways Ord 


7/- 


5/- 
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Feb. 18 


6 13 6 
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10 
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5% 


5% 


B-H , ... 


1 6 1 3 






100.000 


1 Perth t W.A.J Electric Tramways Orrt 


5 


1/- 


iV4A ■ - 




7 5 6 


Mar. 1 H 


ft 


245,000 


1 


Potteries Electric Traction Ord 
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t~ 


... 


8 


Mar. 


8 


9 
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1 


5 5 


ft-H . .-■ 




7 5 6 


Feb., Aug. 


H 


4 
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10 


Provincial Tramways Ord. 

Do. do. 6% Cum. Pref 


3/- 5/- 
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Jan. 23 


8 


Dec. 


54 


44 
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10 
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11 
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3/- 


5-54 5| 
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5^ 


5 
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San Panlo Tramway. Lisht, and Power 




m 
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7—8 








1 


169,570 


1 


South Metropolitan Elec. Trys.A Lighting Co. 6% Cum Pref. 


m- m- 


^~l^ 17/6 


Feb. 19 


5 13 


Feb., Aug. 


1^ 


i 


3,900 


5 Southport Tramways 


4/- ! ... 


3-^ 










30.000 


5 1 Star (hnnibu.s 5i% Cum. Pref. 


.„ 




4-1 


1 


Jan., July. 


14 


.3 


40,000 


5 


Yorkshire {West Riding) Electric Tramways Ord 

Do. do. do. do. 6% Cum. Pref.... 


... 




1-14 


1 


Mar. 


1ft 


1 


46,261 5 


1 


3jt-3g 72/6 


Jan. 22 i ... 


Afar. 


4 


H 



ELECTRIC RAILWAY SHARES. 



1,8S3,610£ Stk. Central London Ord. Stock 



39 



64—67 



64i 



Feb. 26 



1,480.000£ 


Stk. 


City Hud South London ('oi s. Ord. Stock 


2h 


12 


38-40 


38i 


Feb. 


21 


78,000 


10 


Great Northern and City Pref. Ord. 4% 


lUd. 




li-H 


27/6 


Feb. 


4 


159,000 


10 


G.N., Piccadilly, and Brompton Ord. 


4/- 




5i-64 


6g 


Feb. 


26 



500.000 I 10 Liverpool Overhead Ord. 



1,412.263£ Stk. Merbey Cons. Ord. Stock 



18-14 



29/6 



5.732.0621* Htk. MetroiK)littn Conn. . ._ 
3,235.000f Stk. Metropolitan District Ord. 



37-38 



37^ 
lOA 



Feb. 
Feb. 



2.499, 200i' 



Undei ground Electric Railways Co. of 
Profit-sharing Secured Notes. 



liondon, Ltd., S'\, 



5 ann. 



42-45 



Date of final payment is given in italics, 



4 9 9 


Feb., Ang. 


823 


5 6 3 


Frb., Aug. 


504 




Feb., Aug. 


3^ 



6 3 3 I Feb , Aug. 



1 13 6 I Feb.. Aug. 



Nil 



Feb., Aug. 



1 6 

Nil 

11 2 



Feb., Aug, 



Ffb., Aug. 



3 June, Dec. 



IJ 



60i 



89 



31.^ 

7i' 

54 
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TRAMWAY AND ELECTRIC RAILWAY 
LEGISLATION. 



During February a start was made with the material stages of 
tramway bills in Parliament. The bills promoted by companies, as 
usual, have been hampered by objections under the standing orders. 

SECOND RBADINQS.— In the House of Lords.— February 10: 
Keighley Corporation, Merthyr Tydfil Corporation. February 20: 
Metropolitan District Railway. Great Northern, Piccadilly and 
Brompton Railway. February 27 : London County Council (Tram- 
ways and Improvements). 

In the House of Commons. — February 10: Burnley Corporation, 
Doncaster Corporation, Leeds Corporation, Rochdale Corporation. 
February 17: Nottinghamshire and Derbyshire Tramways. February 18: 
Macclesfield and District Tramways (Abandonment), Wolverhampton 
Corporation. 

BELFAST CORPORATION. — This bill came on for second reading 
in the House of Commons on February 27. It proposed to confirm 
an agreement for the purchase by the Corporation of the Cavehill and 
Whitewell Tramways for £60,000. Mr. Devlin, Nationalist member 
for West Belfast, moved the rejection of the bill. The tramway 
company, he stated, was associated with the British Electric 
Traction Company, and the capital was greatly inflated. It was 
a single track tramway 3J miles long, and the capital worked out 
at over /'i6,ooo per mile. The price of /6o,ooo proposed to be 
paid was exorbitant, and it was to be extorted from the ratepayers 
of Belfast. He would propose, as a compromise, that the price 
should be ;(40.ooo. including the grounds. That was the valuation 
put on the undertaking by the Belfast city surveyor and the 
Belfast tramway manager. He ridiculed the view that it was 
necessary to make the purchase to prevent the tramway company 
from promoting a bill for securing running powers into the centre 
of Belfast. The tramways would be useless after they were purchased 
until a further /40.000 was spent on doubling the track. The poll 
of the ratepayers which resulted in a majority in favour of the 
bill had not been taken on the merits, but on a party basis. 
Mr. G. W. Wolff, Unionist member for East Belfast, in supporting 
the bill, said that the opposition to it came chiefly from 
the owners of public-houses in Belfast who were mostly Roman 
Catholics and Nationalists. The poll of the ratepayers had been 
properly and fairly conducted, and it resulted in favour of the measure 
by a majority of two to one. Whatever the price to be paid, the 
policy had been fully endorsed by the ratepayers. In the course of 
further discussion, Mr. Emmott, Chairman of Ways and Means, said 
that it would be a most unusual course to throw out the bill at this 
stage. The matter should go before a Committee, and the question 
was what sort of a Committee it should be. The opponents of the 
bill would not have a locus standi before a Committee, so that in the 
ordinary course the measure would go to the Unopposed Bills Com- 
mittee, which was not a very satisfactory tribunal for this purpose. 
He would recommend that the bill should be read a second time, and 
be referred to an opposed bills committee. Even in that case the 
opponents could not be heard, but a resolution could be passed that 
petitioners presenting petitions within so many days of the meeting of 
the Committee should be heard. If it would lead to an agreement, he 
would be ready to move such a resolution after the second reading. 
The motion for the rejection of the bill was carried by 176 votes against 
130, the result being received with Nationalist and Radical cheers. 
The debate lasted for over two hours, nearly half of which time had 
been taken up by Mr. Devlin. 

HIGHGATE HILL TRAMWAYS.— A point of considerable import- 
ance to tramway promoters and to local authorities was decided by 
Mr. Campion, one of the Parliamentary examiners of private bills, 
when the Highgate Hill Tramways Bill came before him. The bill, 
among other things, proposes to change the system of traction on the 
company's tramways from cable to electric, to alter the gauge from 
3 ft. 6 in. to 4 ft. 8 J in., and with the consent of the Board of Trade to 
substitute double for single track. Agents for Middlesex County 
Council, London County Council, and Hornsey Borough Council 
appeared before the examiner, and contended that an alteration of 
gauge of a tramway constituted a new tramway, that, therefore, the 
bill was one of the second class, and that the consents of the local 
authorities under Parliamentary standing orders, as well as various 
notices, were required. For the promoters, the opposite view was 
argued. The examiner said he could not hold that the mere alteration 
of gauge constituted a new tramway. In regard to the power to 
double the lines, it could only be done with the sanction of the 
Board of Trade, and the frontagers were absolutely protected by 
the clause in the bill referred to. He therefore decided that the 
bill was a first and not a second-class bill, and that the standing 
order in regard to the posting of street notices, deposit of plans, 
consents of local and road authorities, deposit of estimates, and money 
deposit did not apply, and he found the standing orders complied 
with. This decision is to the same effect as one on the City of 
Birmingham Tramways Bill in 1901, in which it was held that changing 



from horse to electric traction, and the necessary alterations and 
equipment, therefore, did not constitute a new tramway. 

LOCAL AUTHORITIES AND COMPANIES' BILLS.— In the case 
of three tramway bills promoted by companies which came before the 
Examiners on February 24, it was certified that the standing orders 
of Parliament had not been complied with owing to local authorities 
concerned having refused to give their consent to the measures. The 
West London, Barnes and Richmond Tramways Bill was opposed by 
London County Council, Richmond Town Council, and Barnes Urban 
District Council. Opposition to the Croydon and Southern Districts 
Tramways Bill came from local authorities to the south of Croydon 
In the case of the London United Tramways Bill, Brentford District 
Council neither consented nor opposed, and Middlesex and Surrey 
County Councils would only consent on condition that the company 
should pay ;f 2,250 per annum and one-third of the cost of keeping Kcw 
Bridge (across which the proposed tramway would run) in repair. 

LONDON AND WINDSOR MOTOR ROADS.— On February 4, 
Mr. Campion, one of the examiners of private bills at Westminster, 
gave his decision in reference to objections on standing orders raised 
by the I^ndon United Tramways Company to the London and 
Windsor Motor Roads, Tram Roads, and Tramways Bill. He said that 
the bill raised a novel proposition. While there was no real physical 
difference between a motor road and an ordinary road, yet there was a 
difference in the use to which it was intended the road should be put. 
The novelty was in the attempt to combine in one scheme two works 
belonging to different categories, i.f ., roads and tramroads, to each of 
which different standing orders applied. It might be that they were 
at the beginning of a new chapter of industrial activity in regard to 
motor roads, and it was very important that this should be considered 
by the authorities. Further questions of public safety, and so on, 
might be raised, on which diflferent views might be taken, which 
rendered it all the more important that the fullest information should 
be supplied to persons locally interested in the methods by which the 
promotors proposed to carry out their scheme. He did not think the 
centre line on the deposited plans did convey sufficient information of 
the intentions of the promotors to construct a motor road with a tram 
line on either side. He considered it his duty to report the bill for the 
further consideration of the Standing Orders Committee. On 
February 6, when the bill was again before the Examiner, it was stated 
that the promoters intended to drop the proposal in it for a tramway 
in Windsor, close to the Castle. 

LONDON COUNTY COUNCIL (TRAMWAYS AND IMPROVE- 
MENTS). — This bill came before the Standing Orders Committee of 
the House of Lords on February 26, on a report from the Examiners 
of non-compliance with the standing orders. The Committee decided 
that the bill should be allowed to proceed, provided that the powers to 
construct tramways Nos. 3. 4, and 5 were struck out. These were to 
be single-track lines measuring in all i mile 36 chains in length, run- 
ning from Essex Road, Islington, along Englefield Road and Stamford 
Road to Kingsland Road, Hackney, and from Kingsland High Street 
along Ridley Road and Dalston Lane. Power was sought to work the 
lines on the trolley system. 

ROCHDALE CORPORATION. —This measure has been referred to 
the Unopposed Bills Committee of the House of Commons. 

LEICESTER CORPORATION TRAMWAYS. 



The annual report for 1907 by Mr. A. F. Lucas, Leicester tramways 
manager, shows that the total revenue was ;f 116,846, being an increase 
of ;f3i8 over the previous year. The working expenses were /'70,888, 
an increase of ;f 1,947, clue to increases in wages, maintenance, and 
power expenses. Out of the gross surplus, ;f 35,872 goes to debt charges, 
leaving a net balance of /io,539. The number of passengers was 
27,417,227, and the miles run numbered 3.334,924. At the meeting 
of Leicester Town Council at which the report was presented, 
Mr. Flint, in reviewing the figures, said that the Tramways Committee 
had decided that the net balance of /10.539 should be carried to the 
reserve fund, which would then stand at /53,i45. To show what 
progress had been made since the Corporation took over the tramways, 
he would compare the year 1901 with 1907. In 1901 the number of car 
miles was 868,000, last year the figure was 3,334.924 miles ; 10,090,000 
passengers were carried in 1901, while in 1907 the numbers were 
27,417,227. The trafiic revenue in 1901 was £43.777 ; last year it was 
^144,667 19s 4d. Last year they ran four times as many miles as 
seven years ago, and carried nearly three times as many passengers. 
During the year a parcel service was commenced, and in time he 
believed this would prove a boon. The wages and conditions under 
which their men worked would bear favourable comparison with the 
wages and conditions of any Corporation in the country, and they were 
higher and better than any private tramway company in the country. 
While their working expenses and upkeep expenses were as low as the 
average in the country, their earning power was considerable less, 
owing to the fact that they gave long rides for a penny. If their 
earning power had been as high as other towns they would have had 
from ;f 6,000 to ;f 10,000 more. The average earning power in Leicester 
was less than 8d. per car mile. 
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FINANCIAL REPORTS AND COMPANY 
MEETINGS. 

Walter Scott, Limited. — The directors have declared an interim 
dividend of 6d. per share on the ordinary shares for the past half-year. 

Corringham Light Railways.— The profits for the past year 
were /i,305, and /76was brought forward. A dividend of 7J per cent, 
is proposed, carrying forward £127. 

W. T. Henley'5 Telegraph Works Company. The directors 
have declared a dividend on the ordinary shares of 15 per cent., less 
income-tax, including the interim dividend of 5 per cent, paid Sep- 
tember 2 last. 

Bolckow, Vaughan, and Company.— The directors have decided 
10 pay on the ordinary shares an interim dividend for the half-year 
ended December 31 last at the rate of 5 per cent, per annum, free of 
income-tax. 

Chatham and District Light Railways.— The directors have 
declared a dividend for the year ended December 31 last of 3 per cent, 
on the preference shares. A sum of ;f3,ooo is transferred to reserve 
for depreciation, and ^347 is carried forward. 

Lancashire United Tramways.— The accounts for 1907 show 
a profit of ;f 12,789, and after payment of the prior lien debenture 
stock interest there is a balance of ;f 289. This amount, together with 
the credit balance brought forward, has been written of!" the loss on the 
sale of motor omnibuses. 

Burton and Ashby Tramway.— The Midland Railway Company, 
in their half-yearly report, state that the expenditure of the Burton and 
Ashby light railway for 1907 amounted to /6,6ii,as compared with 
;f5'734 in 1906. The receipts amounted to ;f8,56y in 1907, compared 
with /8,2ii in 1906, while the car mileage was 182,176, as compared 
with 165,420 in 1906. 

Walsall Tramways.— The total revenue for 1907 was ;i 27,356, 
and the working expenses £15^26^. After paying debt charges, there 
is a surplus of ;f4,3o6, which is added to the reserve fund, bringing it 
up to ;f 15.292. The number of passengers was 4.860,764, the traffic 
revenue per car mile was io-63d., and the working expense per car mile 
was 6 o5d. 

The Loss on Lancaster Tramways.— Lancaster Town Council 
have discussed at length the question of the loss on the working of the 
tramways Some councillors strongly urged that the matter should be 
faced, and the tramways be either extended, disposed of, or given up. 
Other members protested against the idea of giving control of the 
streets to outside bodies, and it was suggested that the Council should 
purchase the horse trams, but this was repudiated. Mr. Alderman 
Bell said the annual loss was equivalent to a 4d. rate. No definite 
action was, however, taken. 

Aberdeen Suburban Tramways Company.— The report of 
this company for the half-year ending January 31, 1908, shows that 
the profit earned for the half-year amounts to £^^7, and, including the 
amount carried forward from the last half-year, there is a balance of 
£1,587 at the credit of profit and loss account. The directors recom- 
mend that this sum should be carried forward, pending a decision in 
regard to some matters referred to in the last report. The directors 
state that they have elected Mr. James Mearns, of Aberdeen, as a 
director of the company, in the place of the late Mr. John Morgan. 

City of Buenos Ayres Tramways Company (1904) Limited. 

— The report for the year ended December 31 last states that the 
annuity payable by the Anglo- Argentine Tramways Company has 
been received. The net revenue for the year has amounted to /65,744. 
Interim dividends have been paid for the nine months ended Septem- 
ber 30, 1907, leaving a balance of / 19,244. The directors recommend 
that a balance dividend of is. 3d. per share (making 5s. per share) be 
paid for the year ended December 31, 1907. that the sum of /3,6oo be 
transferred to general amortisation fund, and that the balance of 
/ 1 44 be carried forward. 

Blackpool and Fleetwood Tramroad.— The accounts for the 
half-year ended December 31 last show that the total revenue was 
;f 23,906, compared with ^24,536 m the corresponding half of 1906. 
The expenses amounted to /io,58i, as against £12,^85, so that the 
credit balance was jfi3.325, against /i2,i52. After adding the balance 
forward and deducting the debenture interest, the net profit is ;f 12,538. 
out of which the directors recommend a dividend at the rate of 9 per 
cent, per annum, writing ofi" ;f 2,500 to depreciation reserve and ^879 
to general reserve, leaving ^2,409 to be carried forward. The number 
of passengers was 1,799,442, and the number of car miles run was 
394.489. 

Montreal Street Railway Company. This company has issued 
;f 460,000 of 4J per cent, sterling debentures. The prospectus stated 
that the authorised capital of the company is $18,000,000, of which 
$9,000,000 has been issued, and is fully paid up. The system consists 
of 135 miles, and, in addition, the company owns ail the other electric 
railways in the island of Montreal, comprising 73A miles. The com- 
pany has paid a 10 per cent, dividend on its stock since 1898, and 8 per 



cent, prior to that. The present issue is for the purpose of redeeming 
a first series of 5 per cent, bonds amounting to $292,000. the repayment 
of outstanding loans, and for construction expenses during the current 
year. 

Year's Results in Liverpool.- At a meeting of Liverpool Town 
Council on February 5, a summary of the financial results of the 
operation of the tramways during 1907 was submitted. The total 
receipts amounted to ;f583,o57, and the total expenditure to ;f398,734. 
The balance carried to net revenue account was ^184,323 8s. lod. 
Other items of income, chiefly interest, raised the total to ;f 199.632. 
This was disposed of by the payment of /53.060 interest on loans ; 
£5,891 rent on leased lines; ;f54,276 payments to sinking funds; 
;f 3,026 repayment of loans ; ;^27,793 contribution in aid of general 
rate ; and £55.586 payments to reserve, renewal, and depreciation 
account. 

Charing Cross, Euston, and Hampstead Railway.— The 
report for the past half-year states that the gross receipts were £74,328, 
and the working expenditure (including rates and taxes) has been 
;f6i»353 The following is the number of pasengers carried since the 
opening of the railway, including estimated journeys by season-ticket 
holders: Eight days to June 30, 1907,421,466; half-year to December 31, 
1907, 9,881,357. The amount required to meet interest, rents, and 
wayleaves is £18,728. and this is provided by the balance from revenue 
account, by credit interest, and by £5,627 paid by the Underground 
Electric Railways Company of London. The number of train miles 
run during the half-year was 883,036, equal to 2,880,715 car miles. 

Baker Street and Waterloo Railway.— For the half-year 
ended December 31 last, the gross receipts were £69,249, which shows 
an increase of £24,669, or 553 per cent, on the corresponding half of 
1906. The working expenditure (including rates and taxes) has been 
/43.925. After providing for interest and rents, and crediting to net 
revenue account £2.440 receivable from the Underground Electric 
Railways Company of London, under their guarantee agreement, there 
remains a balance of £17,670, and the directors recommend that 
dividends at the rate of 4 per cent, per annum be declared on the 
preference shares and of 3 percent, per annum on the ordinary shares 
other than those held by the Underground Company. The number of 
passengers (including estimated journeys by season-ticket holders) was 
10.662,876, against 6,799,895 in the corresponding half of 1906. The 
train mileage during the half-year was 523,239, equal to 1,633,406 car 
miles. 

Yorkshire (West Riding) Tramways Company.— The report 
for the past year states that after providing for all expenses there is a 
net income of £27,377. Adding the balance brought forward, £4,443, 
the available profit is £31, 820. This has been dealt with as follows : 
Debenture interest on 4^ percent, stock, £11,756; debenture interest 
on 6 per cent, bonds, £744 ; sundry reserves, £9,856 ; carried forward, 
£9.463. The number of passengers amounted to 8,627,247, and the 
miles run to 1,758,669, as against 6,169,148 and 1,414.767 respectively 
for the previous year. The increase of passengers is chiefly due to the 
completion of the Normanton and Pontefract section, but a satisfactory 
expansion of traffic is also shown on the old routes. 

Liverpool Overhead Railway.- The directors' report for the 
half-year ended December 31 last shows that the gross receipts 
amounted to £41.136. There has been a small increase in working 
expenses, which amount to £32,154, due to the additional cost of coa 
and stores. The number of passengers carried during the half-year 
aggregated 5,804.629, an increase of 381,234. After payment of 
debenture interest, and taking in the balance from the previous half- 
year, a sum of £9.104 is available for dividends. From this amount 
the directors recommend that 5 per cent, dividend on the preference 
shares should be declared, amounting to £3,675, and a dividend of 
j per cent, on the ordinary shares, requiring £1,250. This leaves a 
balance of £4,178 to be carried forward. 

Great Northern, Piccadilly, and Brompton Railway.- The 
report for the half-year ended December 31 last shows that the gross 
receipts amounted to £119,271, and the working expenditure has been 
£70,752. After providing for interest and rents there remains £7,114 
available for dividend, and the directors recommend that a dividend at 
the rate of 4 per cent, per annum, payable on February 25, 1908, be 
declared on the ordinary shares other than those held by the Under- 
ground Company or their nominees, who have consented thereto. The 
number of passengers carried, including estimated journeys by season- 
ticket holders, was I3.9i4.779. against ii.953.759 in the preceding half- 
year. The receipts during the four weeks of January in this year show 
an increase of 55J per cent, on the receipts for the corresponding 
weeks in 1907. The train mileage during the half-year was 952,571, 
equal to 3,206,269 car miles. 

Hastings Tramways.— The report of the Hastings and District 
Electric Tramways Company for 1907 states that the revenue account 
of the Hastmgs Tramways Company showsa credit balance of £24, 072, 
which has been handed over by way of dividend on its shares, which 
are all owned by this company. The revenue account of this company, 
therefore, shows receipts aggregating £24.099, or, after deducting its 
administration expenses, £22,206; adding to this £300 for interest 
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earned and Ij^^ brought forward, and deducting ^9.472 debenture 
stock interest paid, there remains a balance of ;f 13,767. From this 
has been paid during the year by way of interim dividend on the prefer- 
ence shares the sum of ^4,000, being at the rate of 4 per cent, per 
annum, and the directors now propose to pay a further sum of ;f8,ooo, 
being at the rate of 8 per cent, per annum, making the full 6 per cent, 
for the year 1907. and to carry forward /'1.767. 

Lanarkshire Tramways Company.— The report for the half- 
year ended December 31 last shows a considerable increase in revenue, 
even after allowing for the fact that a greater mileage was open, and 
the dividend is ^ per cent, per annum higher than for the first half of 
the year. The main results are : Revenue, ;f 34,926 ; expenses. 
/2o,732, leaving ;fi4,i94, less interest on debentures, ;f 608 ; interest 
on loans, £y^\ contributions payable to local authorities, l()2o; 
amounts written off, £2,589; add balance brought forward from June 
30, 1907, ;f5,i82, leaving 15,252. Of this amount ^5,500 has been 
placed to reserve for depreciation, and the directors recommend that 
the balance be disposed of as follows : /8.616 to dividend at the rate 
of 6 per cent, per annum, ;^240 to directors, £^^ to revenue new 
account. The directors propose to proceed at once with the con- 
struction of two short extensions. To meet the immediate requirements 
for capital expendture the shareholders are now invited to subscribe 
for ;f 20,770 additional share capital at par. 

Imperial Tramways Company.— The report of the directors 
for the year ended Decern l)er 31 last, states that the gross receipts 
of the Middlesbrough, Stockton, and Thornaby Electric Tramways 
amounted to ;f54.747, showing a decrease of ;f387 on the receipts 
for the previous year, although the number of passengers increased 
by 26,885. After placing /2,5oo to the reserve fund for renewals 
(bringing the total of that fund up to ;f 15,900). the net profit for 
the year is ;f 16,884. Regarding the Corris Railway, the working 
expenses have been reduced by ;f 303 ; but, after payment of the 
debenture interest, the revenue account shows an adverse balance 
amounting to £63, which is carried forward to the next account. 
The revenue derived during the year from the London United 
Tramways, Limited, is £21,111, being the same amount as for the 
corresponding period. The company's net revenue account for the 
year shows an available balance of ;f 4 1,573. and after payment of 
interest on the debenture stock for the whole year, and interim 
dividends on the preference and ordinary shares in respect of the 
half-year to June 30 last, amounting together to £26,125, ^^ 's proposed 
to appropriate the balance as follows: Dividend at 6 per cent, per 
annum on the preference capital (paid on January i last), ^5,700 ; 
final dividend at 10 per cent, per annum (making 9 per cent, for the 
year) on the ordinary capital (less income-tax). £9,500: and to carry 
forward to the next account £248. The reserve funds now amount 
to £128,771. 

Metropolitan District Railway.— The report for the half-year 
ended December 31 last shows that the receipts were £224,463, against 
£215,846 in the corresponding half of 1906, and the working expenses 
£156,069. against £155.719- Rents, etc., bring the gross surplus up to 
£96,882. After paying prior charges, and dividend on the guaranteed 
stock at the rate of ij per cent, per annum, there is a debit balance of 
£45*328. The dividend deficiency on the 4 per cent, guaranteed stock 
stands at £212,379. The number of passengers was 25,808.732, against 
25.789.»27, and the train mileage was 1.679,762. against 1,624.300. 
During the half-year the directors have given much consideration to 
the financial position of the company. They came to the conclusion 
that the best course was to submit a statement of the position to the 
debenture stockholders, and to deposit a bill in Parliament to enable 
requisite funds to be raised by the issue of prior lien debenture stock 
ranking next after the rent-charge stocks. The directors believe that 
if authority is obtained to issue the proposed prior lien stock the 
finances of the company will be placed on a safe footing, the train 
services will be maintained in their present satisfactory condition, and 
will attract a constantly-increasing traffic, and the net revenue will 
shortly be sufficient to cover the full interest on all the existing rent- 
charge and debenture stocks of the company, as well as the interest on 
the proposed new stock.- At the meeting of the company on February 
12, at which the report was adopted, Sir George Gibb, the chairman, 
dwelt on the increasing traffic and the more frequent services of trains 
now given. 

Tyneside Tramways and Tramroads Company.— The 

directors' report for the half-year ended December 31, 1907, presented 
at the meeting of the company on February 10, shows that the receipts 
exceeded the expenses by £3.785, which, with the balance brought 
forward of £600, makes a total surplus of £4.385. After deducting 
interest on mortgages, loans, etc , there remains a balance of £2.968, 
which was appropriated as follows : Dividend on preference shares at 
5 per cent, per annum (less income-tax), ;^272 ; dividend on the 
ordinary shares at the rate of 2 J per cent, per annum (less income-tax). 
£1,674 (the dividend on the ordinary shares last year was at the 
rate of 2 per cent.) ; reserve for renewals, depreciation, etc., £600, 
increasing the amount to £4,600 ; balance carried forward to next half 
year, £422. The directors report that Mr. J. H. Noble, owing toother 



business engagements, has resigned his seat on the board. The follow- 
ing statement shows the progress of the undertaking since the beginning 
of traffic in 1903 : 



Car miles 

Passengers carried .. 
Total traflSc receipts.. 
Gross profit 



518,502 

2,641,915 

£16 362 

iS3,i04 



1904. 



654,116 

3.325,277 

£19.728 

£•4.842 



666,820 

3,809,432 

£20,963 

£5.488 



1906. 



674.694 679.692 

4.247.955 4.703,459 

£22,966 £24.068 

£7,792 £8,262 



The paid-up share capital now amounts to £152,704, and there are in 
addition £40,000 5 per cent, mortgage debentures. 

Bristol Tramways and Carrlasre Company.— For the year 
ended December 31 last the directors report that the gross receipts 
amount to £263,689, and the working and general expenses to £178,342, 
leaving a net revenue of £85,347. The following amounts have already 
been distributed, viz. : Interest on 4 per cent, mortgage debenture 
stock, on deposits and bankers' interest, £14,889; dividend on 4 per 
cent, preference shares. £19,000 : interim dividend at the rate of 8J per 
cent, per annum (subject to income-tax) for the half-year ended 
June 30, £20,187 — £54.076- It is proposed to appropriate the balance 
as follows : Final dividend for half-year at the rate of 9J per cent, per 
annum (subject to income-tax), £22,562; and addition to reserve fund 
for contingencies and renewals, £8,708. With the addition now 
proposed the reserve fund will be £188,534. The number of passengers 
was 46,585,050, as compared with 46,902,257 in the previous year. 
Among improvements effected in the undertaking last year were the 
building of a commodious electric car depdt at Eastville, a new motor 
omnibus dep6t at Filton, and the conversion of the Colston Street 
dep6t so as to concentrate there the whole work of the outdoor 
electrical department dealing with the cables and overhead line. 
Similarly the engineering and permanent way departments have been 
brought together by the provision of comprehensive offices, stores and 
workshops on the site formerly occupied by the Whitson Street dep6t 
and adjacent properties. Substantial progress has been made with the 
additions and alterations to the company's central power-station at 
Coupterslip, and when completed, within the next three months, the 
capacity of the station will be increased by 50 per cent., and be more 
than sufficient for the working of the whole of the authorised extensions. 
The directors are now able to proceed with the construction of the 
other extensions authorised at the same time as the Filton line already 
opened. The next section to be taken in hand will be that to 
Westbury-on-Trym, which will be constructed during the ensuing 
summer. 

Dublin United Tramways Company.— Some interesting points 
were brought out by Mr. Wm. Murphy, the chairman, at the meeting 
of this company in Dublin on February 4. at which the directors' 
report, which has already been published, was adopted. Mr. Murphy 
said that the International Exhibition had favourably affected the 
receipts of the company. The fortunes of the Exhibition were in a 
large measure dependent on the ability of the tramways to carry 
passengers to and from its gates, and the tramway staff and appliances 
never failed to meet the heaviest demands. He had observed the 
methods of dealing with passenger traffic during rush hours by rail- 
ways and tramways elsewhere, and he had never seen anything better 
done than the way in which the Exhibition traffic was handled. At 
the closing hour the apparently inexhaustible supply of cars was filled 
and despatched without the least confusion, and with the greatest 
comfort and convenience to the public. After reviewing the details of 
the accounts, Mr. Murphy made a comparison between the Dublin 
tramway system and some of the large municipal systems in Britain. 
In Glasgow there was one mile of tramways to every 11,949 of the 
population ; in Leeds, one mile to 9,066 ; in Liverpool, one mile to 
14,434 ; in Manchester, one mile to 8.355 I while in Dublin there was one 
mile to serve every 7,662 of the inhabitants. This generous provision of 
tramway mileage in Dublin, serving an attenuated population, when 
compared to the other cities named, was reflected in the number of 
passengers per car mile and the receipts per car mile, which were, 
respectively : 

Passengers carried per car mile : 

Glasgow ,,.02 

Leeds ^.^j 

Liverpool «,.go 

Manchester ^.^j 

Dublin * .'"] 6-56 

And the receipts per car mile : 

Glasgow ,0.31^. 

io'56d. 

II*22d. 

irozd. 

8-6od. 

Dublin was better served with tramway accommodation than any of 
the cities he had named, which he had selected for comparison, as 
they stood at the front of municipal tramway enterprise in Great 
Britain. As to further extensions of the Dublin system, the remaming 
term of their concession (29 years) held out no inducement for further 
enterprise, but had a deterrent effect on the development of tramway 
facilities. 



Leeds. 
Liverpool 
Manchester 
Dublin 



Digitized by 



Google 



March 5, 1908.] 



THE TRAMWAY AND RAILWAY WORLD. 



205 



RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

TABLE I.— TOWNS WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Name. 


Year Ended. 
Mhv 31. 1907 


Electric 

Traction 

Inaugurated. 


a 
2 
5" 


Line open 
(single 
track*. 

^fl$. Clu. 


Borrowing 
Powers. 

350.000 


' Borrowing 

Powers 

Exercised. 

317.140 


Unex- 
hausted 
Borrowing 
Powers. 


Total 
Capital 
Expendi- 
ture. 

345,025 


CapiUl 
Expendi- 
ture per 
Mile of 
Single 
Track. 
12.433 


Loans 
Out- 
standing. 

299.970 


Sinking 

Fond 

and 

Loana 

Repaid. 

17.169 


Depre- 
ciation. 
Renewal, 

and 
Reserve 
Funds. 
40.155 


Traffic 

65.853 


Income. 

Other. 
834 


1 

1 

Total. 1 

86:657 


Aberdeen 


De.-., 1899 K. 27 60 


32.860 


Ayr ^ _^ 


May 15. 1907 


Sept.. 1901 .. ■ 9 52 


105.000 


70.000 


35.000 


79.934 


8:283 


62.752 


4.820 


14.954 


14.672 


541 


15.213 


Birmingham 


Mar. 31. 1907 


.Ian., 1904 ,. 


1.079.687 


743,037 


336.650 


850.916 




732,016 


11,021 


25.952 


152,662 


5.762 


136.424 


Blackburn 


Mar. 25. 1907 


Mar.. 1899 ,, ' 23 64 


400,337 


328. C87 


72.250 


330^563 


137469 


236.042 


81.617 




52.811 


2.141 


54.932 


Blackpool 


Mar. 31. 1907 


June. 1899 .,1 17 30 

* 3 69 

nee. 1899 .. , 42 42 


424,490/ 


281,390 


143,100 


281.390 


16.195 


281,390 


54,624 


15.256 


50,554 


952"" 


51.506 


Bolton 


Mor. 31 1»07 


~ 632.760 


528,027 


104,^33 


471.760 


11.093 


~ 377,482" 


71.801 


48.622 


110,955 


359 


111.2?4 


Bradford 


Mar. 31.1907 
"Mar. 31.1907 


July. 1898 ,. ; 87 67 
•9 6 

Nov., 1901 .: 17 15 

Dec. 1901 .. 14 20 
* 5 32 

A uir.. 1903 , , 9 70 


1,192.626 

279.070 
278.892 


902,878 

274.070 
, 2.52,896 


289,748 

5,000 
25.996 


903:368 

274:905 " 
185.325 


9.321 

15.994 
13.005 


756.992 

257. J86 
175.351 


200.046 

"20:88S' 
25,012 


58.024 

5.765 
20.795 


227,495 


4,612 

~ 1.755 
728 


232.107 

50.653 
62,804 


Brighton 


48,898 
62,076 


Burnley 


Mar. 31, 1907 


Barton-on-Trent 


Mi»r.31,1907 


100.073 


88.336 


11.^37 


■^92.971 ' 


9T415 


"" 857746 






15,102 


450~ 


18.532 


Bury 


Mar. 31, 1907 


June, 1903 ., 17 50 

i • 9 21 

A mil. 1903 ,. ' 6 35 


'407.800 


225,525 


182,275 


242. 4C6 


13.757 


225,500 


87246 


5,104 


50,518 


151 


50.649 


Cheater 


Mar. 25. 1907 


92.991 


73.991 


19.000 


77.^2 


12.064 


70.221 


5.141 


552 


10.274 


~ 529" 


10.603 


Cheaterfleld . 


Mar 31.1907 


Dec. 1904 ,. " 5 68 


" 95.000 


68.528 


26.472 


68,529 


11.714 


65.000 


2,557 




10.989 


505 


11.492 


ColcheaUr 


Mar. 31. 1907 


Jnlv, 1904 .. 7 75 


70.748 


68.755 


1.993 


68,847 


8.673 


65.858 


4.214 




10.787 


"580 


11.367 


Croydon 


Mar. 31. "1907 


June 1906 ... 19 44 


336.611 


254.010 


82,601 


270.043 


13.813 


224.254 


55.276 




61,091 


975 


62066 { 


Darlington 


Mar. 31. 1907 


June, 1904 ,. 8 71 


107,500 


75.165 


32.335 


76.293 


8.584 


69.425 


5.540 




10.820 


'523 " 


11.143 


Darwen 


" M^r. 31.1907 


Oct., 1900 1 ., 7 13 


93.400^ 


85,400 


8^ 


85.436 


11,928 


73,879 


15.658 


~IJ50 " 


15.527 


681 


14.008 


Derby 


Mar. 31. 1907 


July, 1904 ,, 'E.15 1 
1 H. 








175,247 




159.722 


15,525 




K 57,558 
H 4,184 


871 
147 


38.429 
! 4.331 


Doncaater 


Mar. 31. 1907 


June. 1902 ., 10 42 


92.500 


84.200 


8.306~ 


" 84.735 _ 


8.051 


79.300 


5.727 




^2.050 


557 


12.367 


Douglaa (I.O.M.) 


Mar. 31. 1907 


H. 3 40 
('. 2 60 


1 54,020 


54.020 




55,514 


8,882 


49,166 


4.889 


5.000 


20,220 


1.314 


21,534 


Dundee 


May 15,1907 


July, 1900 i^. 24 41 








312.886 


12.746 


258,824 


47.615 


26, ISO 


56.92r 


751' 


1 57.672 


F.AStHam 


Mar. 31. 1907 


June, 1901 ., 12 61 


"160.442 


160.133 


309 


164,064 


12.855 


146.525 


20,775 


5.442 


46.455 


655 


47.038 


Glouceater 


Mar. 31. 1907 
~ Mar. 31, 1907 


April, 1904 1, , 12 41 

' ' 1 • 2 39 

June, 1898 ., 52 26 


151.000 
663.751 


126,000 
393,764 


25,000 
269.987 


127,326 
3)3.280 


10.186 
7,516 


125.353 
555.287 


3.993 


8.544 


14,192 
75,986 


841 
^1.54"1~ 


15.033 

1 


Halifax 


48,149 


77.327 


Ilford 


Mnr.31.1907 


Mar., 1903 , ," H 28 


142.603 


142,396 


207 


142.3% 


12.546 


129.549 


13,054 


6.552 


247478 


" ' 912 


23 390 


Ipswich 
Kelghley 


Mar. 31. 1907 
June 30. 1907 


Nov.. 1903 . , 14 70 
Oct., 19(M .. 6 9 


116.471 
50.934 


110.000 
46.004 


6.471 
4.930 


114.334 
46.004 


7,687 
7,526 


106.098 
59.891 


4,674 
6.827 




21,262 
8,0J9 


780 
222 


22.042 
8.241 


1,641 


Kilmarnock 


Mav 15. 1907 


Dec', 19W .. 5 42 


65,000 


54.615 


10.385 ' 


54,078 


9.788 ' 


54.615 


151 




8,246 


557 


8.603 ; 


fflrkcaldy 


May 15 1907 


Feb.. 1903 . , 7 62 


200,000 


88.693 


111.307 


89.404 


11,499 


85.750 


4,945 


"1,267 


13,230 


475 


13,703 


Lancaater 


Mar. 25. 1907 


Jan.. 1903 .. 4 65 


60,000 


51.550 


8.450 


41.339 


8.590 


46.250 


5,651 




5,560 


119 


5.479 


t^lth 


May 15. 1907 


Aug., 1905 .. , 11 76 


225.000 


171.345 


53,655 


17^:796 


15,046 


17 J. 062 


6,875 




26,580 


645 


27.033 


Lincoln 


Mar. 31. 1907 


Nov., 1905 2 2 77 


98,519 


43.072 


55.447 


39.251 


13.243 


48.061 


2.819 




5.741 


164 


5,845 


Liverpool 


" Dpo. 31. 1906 


Nov.. 1898 " E. 104 


2,442.600 


2,044.775 


397.825 


1,901.997 


18,288" 


1,604.455 


505,941 


258.554 


5657777 


7.459 


571.216 


I^oweatoft 


Sep. 30, 1907 


July. 1903 .. , 5 79 


129.230 


79,231 


49,999 


79,231 


13,233 


75.155 


5,076 




10.957 ^ 


549 


I 11.286 1 


Maidstone 


Mar. 31. 1907 


Julv. 1904 ., 2 23 


"25,000 


25.000 




26,255 


11,477 


25.005 


1.250 


2,600 


5.650 


241 


8.891 ' 


Manchester 


Mar. 31, 1007 


June, 1901 ,. JH 6 


1,875,015 


1,558,669 


316,146 


1,725,845 


15.538 


i.456,184 


144,197 


320.028 


712,976 


6,697 


719,673 


Melson 


Mar. 31. 1907 


fl4 54 
Feb.. 1903 ,^ . 3 69 


38.000 


1 35,662 


2,338 


35,662 


9.235 


33T291 


2.571 




7.264^ 


55 


7.319 


Newport (Mon.). 


Mar. 31, 1907 


' April. 1903 ,, 1 14 40 


264.500 


1 183,819 


74.681 


199,424 


13.753 


180.461 


18,003 


1,046 


52,547 


652 


33,199 


Mottingham 


Mar. 31. 1907 


Jan.7l901 ., 35 58 


730,300^ 


581.734 


148,566 


581.734 


16.284 


475,128 


116,540 


55.668^ 


157,998 


"1.995 


139.993 


Oldham 


Mar. 25. 1907 


May, 1902 ,, • 27 20 

* 8 31 

Nov., 1905 ■ ., 8 40 


507,769 


439,547 


68,222 


440,422 


16.162 


580.554 


94,645 


6,119 


92,765 


1,515 


94,078 , 


Perth r 


May 15. 1907 


70.000 ~ 


73,400 




74,879 


8.809 


^ 70.450 


5.710 


"..7 


7,985 


'4ir 


8,386 , 


Plymouth 


Mar. 31, 1907 


Sept., 1899 ,. 15 


182,856 


174,906 


7,950 


215,986 


14,399 


152.872 


45,555 


29.126 


51.256 


10 


31,266 1 


Rochdale 


Mar. 31, 1907 
Mar. 31, 1907 


May, 1902 ,, 24 45 

♦ 5 26 

.'an., 1903 ., 10 


354,491 
228,550" 


345.000 
112,500 


9.491 


343,246 
123,914 


13.974 
12.391 


345,000 
104.040 


16,251 
8,517 


9,181 


55,850 
26.917 


308 
"" 819 


51.138 ; 


Rotherham 


116.050 


27.736 


Salford 


Mar. 31. 1907 


Oct:, 1901 ,, 36 40 

•38 20 

Jan.. 1900 , . 16 22 


1,192,246 


669,583 


522.663 


574,853 


15.749 


626,609 


125,701 


46.146 


252,551 




232.551 


BooUiampton ... 


Mar. 31, 1907 


202.539^ 


172,397 


30.142 


200.183 


12.300 


164.242 


55,659" 


690 


49,636 


" 1.568 


51.004 • 


Bonthport 


Mar. 31, 1907 


July, 1900 , , 10 61 

♦ 8 78 

Mar.. 1906 ,, 10 21 


292,000 


196,500 


95.500 


195.412 


9,930 


157,250 


59,270 


6,775 


18,176 


307 


18 4S3 : 

I 


South Shields ~ 


"Mar. 31, 1907 


252,171 


134.061 


118,110 


155,422 


15,145 


155,560 


7,655 


27551 


23.992 


46 


24,038 1 


Stalyb'ge, Hyde, 
MoB8ley,ftD*kTd 


" Mar 31,1907 


May, 1904 ., 27 57 


525,270 


259,470 


65,800 


258.177 


9,318 


244.028 


15,442 




38,766 


59 


38.805 


Sunderland 


Mar .'31, 1907 


Aug..n[900 .. 19 40 


304,086 


294,461 


9.625 


289,691 


14.825 


255.485 


52,094 




72,054 


542 


72.396 1 


Wallasey 


Mar. 31, 1907 


Mar., 1902 ,. 12 55 


140.436 


138.150 


2,286 


138,917 


10,950 


" 127.918 


10.725 


18. W2 


42,254 


650 


42,884 1 


Walsall... 


Dec. 31, 1906 


Dec, 1902 , , 15 2 

• 2 5 

April. 1902 ,, 9 52 


188,144 


151,000 


37,144 


142,947 


8,366 


145,900 


6,162 




26,400 


546 


26.946 , 


Warrington ..' 


Mar. 31. 1907 


128.050^ 


100.446 


27,604 


101.615 


10.530 


89.721 


10,831 


1.550 


19,204 


556 


19.540 1 




Mar. 31, 1907 


Feb., 19W , , 26 35 


509,119 


353,753 


155,366 


547,989 


20,728 


551,494 


11.822 


19.548_ 


116,793 


2.982 


119.775 1 


WTgan .. 


Mar. 31. 1907 


April, 1901 ,, 24 70 


461,570 


459.670 


1,900 
33,367 ^ 


515.212 


20.712 


465,985 


55.168 




61,101 


1,568 


62, 4M 


Wolverhampton 


Mar. 31, 1907 


April, 1902 2 20 
♦ 4 40 


279,228 


245,861 


254,606 


12,730 


227,559 


17,260 18.051 
Motor mnibuses 


43,183 
2,375 


640 
45 


43.823 
2.420 


Yarmouth (Ot.)... 


Mar. 31. 1907 


June, 1902 . E. 12 4 


144.500 


110,000" 


34.50(r 


110.365" 


9.159 


10M91 


5.424 

1 UGH1 


1.197 

riNG PI 


21.590 

IRPOSE 


5V2 

s. 


21.902 li 




TABLE II.- 

Mar. 31, 1907 


-TOWNS WITH 8EPI 


IRATE GENERATING STATIONS FOR TRACT 


ION ANI 




Belfast 


Nov., 1905 


E. 73 18 


1.225.448 


1.060,000 


165.448 


1.115.784 


15.232 


1,060,000 


22.256 


15.000 


177.852 


5.507 


'i8r7iMr ~ 


Bexley 

Birkenhead 


Mar. 31. 1907 


Oct.. 1903 


6 73 


98,259 


96.984 


'1.275 


94,858 


13.723 


90.854 


6,150 




11.419 


1.569 


12.988 


Mar. 31. 1907 


Feb., 1901 ' 


23 79 


366,266 


357,854 


8.412 


357,991 


14.914 


506,891 


50,964 


11.025 


54,252 


1.156 


55.408 


Bournemouth ... 


Mar. 31, 1907 


July, 1902 


34 35 
♦10 
36 50 


381,554 


" 381,554 




401,668 


11,664 


568,221 


35,518 


24,999 


85.665 


560 


84.023 


Cardifr 


Mar. 31.1907 


May. 1902 


"802,039 


732,383" 


69.656 


767.109 


20,948 


689,467 


75.808 


9,277 


106,551 


12,564 


119.115" 


Glasgow 


May 31.1907 


Oct., 1898 


,. 165 47 

• 10 55 
.. 33 

* 3 20 


3,100,000 


"2,227,353 


872.647 


3,104,061 


18.746 


1,679,974 


547,579 


1,122,1M 


887,581 


8,461 


895.842 


Hudderafleld . 


Mar. 31,1907 


Feb., 1901 


646.284 


398.957 


247,327 


412.902 


12,512 


325,819 


82,507 


44,560 


78,115^ 
121.186 


5,081 


81.1t6 


Hull 


Mar. 31, 1907 


July. 1899 


27 15 


488,673 


" 436.543 


52. l»' 


436.543 


16,057 


456,545 


67,357 


74,775 


... 


121,186 


Leeds 


Mar. 31. 1907 


Aug.. 1897 


., 96 50 


1.340.374 


1.340.374 




1,303,815 


13.494 


1.167.265 


215.248 


33.270 


525.915 


5.891 


327.794 


Leicester .. 


Dec. 31. 1906 


May, 1904 


.. ^ 


734,838 


678,805 


56.033 


677,829 


18.520 


651.645 


46.672 


41.448 


114,752 


1.776 


116.528 


London ... 


Mar. 31, 1907 


May, 1903 


1 HlOO « 
E116 55 


« 


» 


• i 


6,736,737 


31.077 


6.133'."564 


603*.'l75 


141,855 


567,694 
810.320 


15.296 
14.676 


582,990 1 
824,996 1 


R'Gaatle-on-Tyne 


Mar. 31; 1907 


Dec, 1901 


E. 53 
•6 10 
9 6 
H. 


1,413.989 


1,164.028 


249,961 


1,150.701 


21.711 


1,029,992 


152,476 


43,515 


205,262 


3,392 


208,664 


■orthampton ].. 


Mar. 31,T907 


July, 1904 


128,300 


127,255 


1,045 


127,374 


14,036 


115,546 


11,709 


2,113 


21.542 
770 


542 
88 


22.084 
888 


Portsmouth 


Mar. 31. 1907 


Sep.. 1901 


E. 28 40 


"^ 672,272 


661,714 


10.558 


670.157 


23.514 


618.541 


100,715 
14.487 


48.695 
9.907 ' 


98.911 
57.796 


3.103 
"150 


102.014 
37,946 


Preston 


Mar. 31, 1907 


June;i904 


17 16 


224.102 


187.269" 


36.832_ 


187.269 


10,888 


167.775 


Reading ... 


Mar. 31. 1907 


July,^1903 


13 15" 


231.658 


231,658 




220.783 


16,742 


204,995 


22.548 ' 


"7,466"" 


52.661 


972 


33,633 


SReffleld 


Mar. 25. 1907 


Sep.. 1899 


,, 66 28 


1.163.646 
es. C- 


1,133.770 
-Cable lines. 


29.876 1.172.279 17.683 
* Indicates lines leased. 


970,620 
t Lines on 


136.278 
which run 


74,245 , 276.907 ' 2.679 
ning powers are exercised. 


_279.886 


E- 


-Electric trolley 


system. H— Horse lin 










X Horse, 


conduit, and electric. 


3 Surface contact 








y~^ 




-|- 






# Conferred by Annual M< 


juey Act, which limits amount fur each financial 


year. Pow 


ers not exer 


cised are 


lapsed. 


C^ 


r^i^ 


\.r\ 1 r> 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE I.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 



Name 

AberdoeiT 
Ayr ... _ 
BirmTngliam 
Blac kbur n ..7 
Blackpool ..." 
Bolton .„ 
Bradford ... 

BrUhton^ 

Burnley ^.. 

Burton-on-Trent 

Bur y ... ... 

Chester ^. , 

Chesterfield ^ 

Colchester 

Croydon 

Darting ton 

Darwen^ 

Derlby 




Newport (Hon.) 
Nottin gham 
bidham ... 
Perth ■■ 
Plymo uth 
tTochdale _ 
Rother ham..~ 
Safford ... 
Southampton 
South port ■■■ 

South Bhieids 

Stalybridge. Hyde. 
MoMley,ft D*klnrd 
Sunderland 
Wallasey ^.. _ 
Walsall^ .^ 
Warrington 

West Ham ... 

Wigan ..^ 
Wolverhampton 

Yarmouth (Ot.) 



•• 


15,064 


- 8.199 


661 ! 


25.154 


■^ 7.124 


553 


11.060 


+ 4,879 










5,910 


+ 1,310 



39.667 


7.858 


15,416 1 


8.038 


780 


116 


10,014 


3.313 



5,783 



6.547 



1.859 



2.810 


33,528 
30.040 


+ 13.990 


1.330 


- 16.392 


"359 


18,080 


+ 2.191 


.. 


5.33i 


+ 2.294 



TABLE II.— TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Belfast 


54,732 

3.229 

15,049 

' 22.562 


12.2% 

1.314 

5,092 

6.175 

9.384 

' 86.791 

3.931 

8.933 

"297403' 

" 8.823 

69,981 

88,654 

16.536 

T.894 

7,660 


20.277 

1,645 

~T.506 

10,134 

11,802 

J22.126 " 

127086^ 

21,301 

37,440 ^ 

10,057 

52,221 

84.065 

~ 20,482 

1,339 

6,029 


15.953 
2,658 
5.858 

14,570 
7,094" 

31,318 
5.065 
9,352 


103,288 
8,846 


77.881 
4,142 


111 


34,339 


Bexley 


127 


3.132 


Birkenhead 
Bournemouth 


33,803 
83,441 
68,174 
488.286 
40.041 
70.178 
171,210 
68.940 
884,368 
468,103 
106,882 


21,903 
30,582 
49,185 

410,586 

"4ri55'' 

51.008 

156,584 
47,588 

3S6.893 

102,572 

10.798 

5^259" 


T.^4 

37510" 
303 
818 

9.512 
— 551" 

4;424 I' 
3.071 


11,891 
12.185 


Cardiff 


36,893 
245.021 
18,959 
30,592 
87,112 
41,903 

H 202,483" 

E 213.906 
56,004 

E 5,763 

H ... 

26.501 

10,071 

8,515 

97,590 


23,138 


Glasgow 


63.769 


Huddersfleld 


12,185 


Hull 


12,942 


Leeds 

LeicesUr 

Condon 


17.255 

8,157 

259.683 

81.478 

13.060 


43.005 
22,761" 

174,778 


M'castle-onTyne... 


34,323 


Northampton 


2,290 

5.565 


11,286 

1,248 

48.758 


110 
353 


4','353 


PorUmouth 


19,697 


Prdston 


4,505 

3,725 

20,245 


4,004 
2,618 
29,662 


2.203 
"3:405^ 
20.922 


20.783 
18,210 
168,419 


17.163 




5.822 


tteading 


15.370 
111,167 


812~ 


6,558 


ShefReld 


41,393 



21475^ 

1.810 

9,2 89 

^2.756 

I li''^29^ 
49.777 

i 9,808_ 
9,528 
38^029 
11.872 

153,155 



3,728 
16.217 
" 5,773 



5,607^ 
25,716 



_200_ 

97932 

J06_ 

1^4 

"3^ 

396 

1.425 

"4,366 

"1,109" 



13,000 



68,514 



9.478 



145_ 
2,203 



168,4 08 
12^42r7_ 
10,604 

Jj,481^ 
13.110 

35,000 

335 

l','355 
6.261 
5.568 
3^ 
20,000 



_ 206 
_6.664 

1,913 
51,931_ 

1.206 

373 

22,285 
~ 3.924" 



4.S42 


- 673 


21,903 




31,425 
"44,780 
343,817 
36,432 
34,298 
%.834 
48,139 


1 + 1,031 
4 4.400 

+ 70,279 

+ 8.026 

1- +"177528- 

Jh^89^^a^ 



386.643 I - 28,396 
"75359— i +~M.440~ 



472 9.908 

4,303 i 47,587_ 
... , " 17,1 63 

I 15.37q_ 

91.312 



IJI 
9.0 



2,000 I 



4 20.667 



H— Horse lines. 



E— Electric trolley lines. 



* Deficit on Revenue Account. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

specially Compiled for "The Tramway and Railway World." 



TABLE I.— TOWNS WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 





ApproprlaUon of Net Surplus. 


Population 
Served. 

167,000 
33.000 

_ 200^990 
221.000 


Car 

Mileage. 

1,529 682 
1 378.884 

1.002.372 

958,836 

2.411,969 

S. 167,261 


Passengers 
Carried. 

17.676.008 
3.603,789 

~l0.094.028 

8,304,218 

23,410.690 

46,728,977 

10,759.310 

ii,%7,498 

3.383.527 

9.944,897 

2,532.778 

2,302,097 

2.514.589 

13,514.918 

3.169,036 

2,562,234 

8,381,460 

1.004.914 

"2.753.506 

2.161,667 

700,227 

15,554,905 

15.049.240 

3.182.111 

18.899.242 

6,586,754 " 

5.289,006 


1 

Passen- 
gers 

Carried 
per 
Car 
Mile. 


Average 
Fare 
per 

Passen- 
ger. 

d. 


Average 
Journeys 

of 
Populat'n 

per 
Annum. 


Avernge 

Car 

Miles 

per Day 

l6" 
104 


Average 

Total 
Revenue 

Mile. 
d. 


Average 

Traffic 

Revenue 

Mile. 
d. 
10 332 


Traffic 
Revenue 

MUe 

of 
Ringle 
Track. 

2.522 


Average 

Traffic 

Revenue 

per 
Annum 

per 

Head of 

Populat'n 

Served. 

8/4 

8/11 


Operating 
Expenses 

per 
Passen- 
ger. 

d. 
-52 
-55 _ 


Per- 
centage 

of 

Operating 

Expenses 

to 

Total 

Revenue. 

% 


Name. 


^^. H— . 


Relief 

of 
Rates. 


Aberdeen 
kfr— -.7: .. 


.. 




11-55 
9-51 


-95 
-98 


105-84 
109-20 


11-112 
_ 9-637 


54-57 




ygz 




294 


_ 1'520_ 


54 31 


Birmingham ... 










Blackburn 




4,000 
9.079 


10 07 
"8-66 
9-70 
9043 
9-62 


1-25 
1-58 
114 
1-17 


50 

~l(te-93 
144 


105 


J3-15 


1204 
1268 

11 03 
10 566 
10 49 

12 35 


2.219 
2.380 
2,650 
2.347 


5/3 


-80 


61 01 








109 


12-89 
11-07 
10-78 " 




-864 


58-04 


Bolton 




111-21 
104-09 


10,5 


-63 


5i40 


Bradford 


1 10.000 


324.000 


11/5 
7/8 


-819 


63-76 


Brighton... 


2.410 




128.095 


1,118.5£0 

1.20S.830 
421.317 

1,276.227 
291.555 
275.417 
333.331 

1.502.408 

372.912 

240,893 

E. 849.248 

H. 109.083 


1-09 
i-31 
1-072 
1-22 
-97 


84 
73 
65 


87-68 
100 
58 


10-86 
12-50 
8-85 


2,844 


-77 


6811 


Burnley 

Burton-on-'frent 


•■• — 


— z. ~ 


165.000 


9-92 
803 
8 
8-687 


3.159 
1,529 
1,854 


7/6 

5/io"' 

81 


-83 


65'86 




52.000 


860 


•78 


70-42 


Bury 




2,725 


124,726 
38 309 
38.000 
40.540" 

154,342 


7973 


123-33 
92 
125 


9-525 
8-731 
10-01 


9-500 


-677 
•62 


83-45 


Chester 








6612 

60 

62-02 


8460 
9-58 


2.854 


5/4 
59 


63 


Chetterfleld 


922 




400 


8-36 


1-13 


1.900 


•62 
•88 
•742 
•5ii 


53 
81-5 
66-87 
65-88 
61 83 
5826 
11371 


Colchester 


--^; 






7-11 
8-99 
8-5 


1-02 

i-08 

•82 


86 
103 
92-9 
7109 


7-721 
9-915 
7171 


7-327 
9 76 
~6 96r 
13 277 
10 614 
9205 
5-828' 


1.522 


5/4 


Croydon 




87-56 
63-38 
61 

i 75-70 

"66-35" 


3.125 
1,217 
1.861 

1,143 
3,235 


7,11 

4/4 

6/4 

6,S] 

5/9 


Darlington 





50.000 


Darwen 


"7,930 "... 




41,864 


10-63 
9-869 
9-222 
5-55 


1-2 
1-075 
•999 
1-05 


13-956 

J 10-86 

1 9-529 

5-991 

\ 12-672 


•807 

-64 

M7 

■85 


Derby 




124,000 


Doncaster 


1 




41.500 


493.404 

H. 286.513 

C. 121.333 

1,162.792 

1,062.151 

519.996 

1.624. 275 

645.117 

654. 2S3 

256.715 


122 
70 Sum" 
79 .. 


78-71 


Douglas (1.0. II.) > 


397 








[ 7-017 

13-3 
14-1 


1-696 

-878 
-74 


... \ 


11-890 


M44 

"^546 ~ 
-50 
•83 


63-36 


Dundee 


86 




164.500 
125,000 


93 


81 


11-903 


11 748 


2,323 

3.638 

948 


6/11 
7/5 
5/7 


61 SB 


East Ham 




5.270 


120 
62-75 
106 


108 
94-93 


10-64 
6-938 
" 11-425 
9-446 


10 492 
6-55 

11 228 


61 53 


Gloucester 


i 




50.715 
178.000 
70.000 


6 
11-62 


1-06 
-97 


73 


Halifax 






;— - 


78 
126 


1,474 


8/6 

7/- 

5/10" 

3/iO 


-735 

•624 

-73 " 

•644" 

•654 

•47" 
— 997— 

-504 

-64 
""-766"- 


74-85 


llford 


5 




10-2 
8-08 


-89 
-965 


94 


9 106 
7 8 
7-497 
6-018 
7-289 
6 611 
7-352 
10-044 
11 168 


2;i56 
1,429 
1.312" 


67-46 


Ipswich 






73.000 


75-56 


70-65 
100-41 


8086 
7-704 


73-16 


Kelghley 


- — 


... 


42.000 


1.935.098 


7-50 


•994 


46-07 
64-76 


62 


Kilmarnock 






36,000 


328.829 


2.331,277 
4.640,618 
1.353,681 


7-09 
9-939 


•84 


98-80 


6-279 


1,492 


4/7 


73-78 


Kirkcaldy 






34,063 
44,600 ' 


466.919 
191.577 


-692 


136-2 


53 


7-556 


1,734 
1,117 


7/9 
2/5 
"4/8 
2/2 
14/8 


66-29 


Lancaster 


... . ... 




6 % 
9-9 
"10-48 
10 -07 


-950 

•74 

•95 
1-108 " 
1-00 
i-14 


30-35 


92 


6-759 


108 


Leith 


•.- _, 


113,251 


861.162 

137,186 

12.115.934 

343.190 


8,519,563 

1,437,946 

122,094,528 

2.622.922 


75-23 

27-39 

" 158-56 


112 


7-531 


2,-208 
1,938 
5,421 
1,827 
710 
4.556 


66-22 


Lincoln 


! ... 1 


52,500 
770,000 ' 


55 
106 


10-226 
11-315 


65 50 


Liverpool 






27.585 


67 


Lowestoft 




31.000 
13,000 


7-64 


84-61 
91-27 


67 


7-89 


7-65 
8-633 

11 02 
8 580 

10- 108 


7.'- 


-83 


87-64 


Maidstone 


374 


157,080 
15,523.459 


1,186.566 

143,264,501 

2,035,300 

7,760.404 

31,218,691 

18.647.731 

1.681,188" 

7.324,347 

9,749,202 

5,743,298 

43.614,123 

9,437,3% 

4.068,131 


8-85 
9-23 
10-01 
1004' 


92-5 


9-002 
11-12 


8/8 
17/10 


-81 
•76 


68-44 


Manchester 


1 


55.000 


800,000 


1-19 


179 


100 


63 18 


Kelson | 


---;; — 


42,000 
75,000 


203.203 

772.783 

2,731.552 


-86 
1-007 


48-46 
" 100-81 


93 


8-645 


1,881 
2.245 


3/5 
8/8-15 


•645 
•677 


74-70 


Kewport(Mon.) .. 


1,384 ; 


100 


10-311 
12-30 
12-416 


65 90 


Kottingham 




6.744 
"5665" 


17.000 


254.568 


11-43 
10-25 

7-32 
10-157 

8-11 


106 
119 


123 
116-55 


95-50 
104 


12 13 
12213" 

8-349" 
10-403 


3,863 


10/10 
11/7 


•62 


58 


Oldham 


- -;;; — 


5,000 


160,000 


1,818,444 
229,551 
721,115 


2,604 


•697 


57-84 


Perth 


34,000 


1-14 
r024 
1-32 


49-45 


91 
90 


8-779 
10-406 


939 
2,084 


48 

5/4 


•723 
•72 


60 3 


Plymouth 


2.893 






118,000 


6207 
95 


69-92 


Rochdale 

Rotherhara 






102,614 
61,500 
350.000 


1.201,364 

618,211 

8.263.933 

1,143.085 

447.821 

559.948 

1.422. 122 

1,635,425 


105 


10-814 


10-753 
10-450 


1.804 
2.692 
3.102 


106 

8/9— 
13 3 

8/6 


-73 
•788 
-782 


"85 






9-29 
8-27 
8-256 
9-08 
10 09 


1-125 
1-27 
1-251 
1-07 

i-6i" 


93-39 


109-56 


10-767 


67-97 


Salford 




- --^ 


13.000 


124-6 
80 


115-5 


10-594 


10 594 


5999 


Southampton ... 




117.300 
31.312 
112.000 


70 


10-709 


10 421 


3,050 
1,691 
2.357 


•93 


71-70 


Bouthport 


75 


— ;;; — 


129-9 
50-48 


102-5 
99 


9-905 
10-30 
6-548 


9-741 
10-28 


1L7 
4/3 


•66 
•515 
•784 
•56 


60 


South Shields ... 






5,654,929 


50-59 


Stalybridge,&c. 








92.811 


9,780.464 


6-877 


-y5i 


101-88 


95-03 


6542 


1,399 
3,687 
3.330 


8/4 
8/6 


823 


Sunderland ... 






7.124 
3,340 


170,000 
65.000 


17,483,132 


11-38 


1006 

1-27 

l-3i6" 


102 
123 
48 ' 


76-8 


11-314 


11 261 
11 76 


55 66 


Wallasey 
Walsair .r~.7 


1.539 




862,123 


7,9J5,451 

4,814,657 

4,965,296 

35,502,836 


9-27 
7-592 


81-4 


11-94 


13/- 


-816 


62 60 








100.000 


611.687 


102 
103-42 


10-572 
10-9il 


10 358 
10 724 
10 963 


1,955 
1,'989' 


5/3 
4/7 
7/7 


-82 


89-727 


Warrington 




1,310 




83.000 


429,786 
2.556.854 


11-55 
13-88 
— 7-76- 
9-601 


•93 


59-82 


-60 


63 7 


West Ham 


4,322 




9,668 


308.284 


•789 


115 


87 
83" 


11-243 


5.159 
2,456 
1.763 
1,775 


-492 


60 00 


Wigan 

Wolverhampton 








61,000 


1,462.458 
966.133 
601.535 


' 11,269,947 
9,276,023 " 
4.296.953 


1-26 


185 


10-32 


10-09 


20/- 


1-04 


78 


2,191 
2.294 






100,900 


1-179 


91-93 


90 


10-886 


10 727 


9/- 
12/3 


-691 


57 72 


Yarmouth (6 1.).. 




... 


35,000 


7 143 


1-199 


122-77 


73-97 


8-737 


8 534 


-798 


6515 



TABLE II.— TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Belfast 


516 1 


8.962 


349,180 


3.296.895 


'42,945;849 


8-11 


•99 


123 


128 


8-21 


8 06 


2.473 


10/4 


•58 


; 87 1 


Bexley 








16,300 


268,619 
1.324,743 
1,765,098 


1,737,20* 
11,696,691 


6-46 


1-70 


106-58- 




11-604 


10 202 


1,652 


14/- 


1-22 


68-11 1 


Birkenhead 








117,000 


8-82 


1-113 


100-83 


85-32 


; 10- 038 


9 829 


2,261 


9/3 


•687 


60-84 1 


Bournemouth ... 


1,031 






100.000 


13.503.610 


7-65 


1-48 


155 


92 


11-42 


U 37 
9 744 


2.860 


16/9 


•95 


63-68 


Cardiff 

dlasgow 


""5;^~ 






164.333 


2.624.504 


24.438,164 


9-31 


1046 


148-71 


99 


10-893 


2,910 


12/11 


-655 


95 83 


25,279 


45,000* 


1,050.000 


20.330.367 


224.063.098 


1101 


•95 


213 


101-20 


10-565 


10-465 


5,035 


16/11 


•52 


i 8396 


Rnddersneld ... 






120,000 


1,794,691 


15,252,150 


8-50 


1-22 


127 


112 


10-79 
9-84 


1038 


2,770 


13/- 


•63 - 


49-32 


Hull 


15,000 




2,528 


266.762 


2.956.4M 


29.151.543 


9-86 


1-00 


109 


115-68 


984 


4,456 


9/1 


-58 


87-88 


teeds 




... 


69,262 


463,495 


7,434.321 

3.331.998 

HI3,862,718 

£16,267.579 


73,024,853 


9-92 


1-065 


157-55 


111-38 


10-69 


1056 


3,352 


14/- 


•563 


S2-S3 




... 






232.111 


27.467,984 
131. 165, 027 
183,062,063 


8-243 


1-002 


118 


99 


8-393 


8-265 


3,101 


9/11 


•60 

1069 

•614 


50 


London 


... 


... 






9-46 
11*25 


104 
1-06 




82 
106 


10093 
12-171 


9-828 
11 055 


5,762 
6,944 




100-84 
' 86-71 


K^castle-on-Tyne 


... 


14.856 


13,584 


300,000 


4,263,174 
E. 541,715 
H. 31,864 


45,506.468 


10-67 


111 


152 


106 


11-75 


U-86 


3,871 


13/8 


•57 


50-84 1 


Kbrth&mpton ... 
I^ortsmouth ~ 77. 


... 




1,000 


90,000 


5,216.883 
184.072 
20,668,825' 


9-63 
7-77 


•99 
1-00 


60 


90 


E. 9-78 
H.6-46 


083 
8-80 


2,459 


4/11 


•519 
1-624 


E. 51-10 
H. 148 87 


4.025 




5,000 


^)2.000 


2,199,823 


9-40 


1-15 


102-32 


83 


11 129 


10791 


3.471 


9/9 


•531 


U-89 
84-77 
94 


Preston 








120,000 


904.882 


8.459.742 


9-35 


1-072 


70-5 


132-92 


10-068 
8-78 


10-028 


2,197- 


6/3 


•59 


Reading 








80.000 


918.825 


8,130,179 


8-84 


•96 


110 


112 


853 


2,476 


7/10 


•53 






20,667 


447,951 


6.604.636 


75.966,299 


10-870 


•898 


165 


104-6 


9-861 


9-767 


4,174 


12/4 


•546 


60-84 1 

1 



Applied as special depreciation. 



H— Horse lines. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE I.-T0WN8 WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Name, 



Mterdeon 
Ayr 

Blrmlnifha 

Blackburn 
Blackpool 
Bolton 

Bradford 

Brighton 
Burnley . .. 
Burton -on -Trent.. 
Bury ... 

Chester ^ 

Chesterfleld^ ._. 

Colchester .. . 
Croydon 



Average AveraKo 
OperatinglOperating .^^^^^ 

per Car , per Car ^^""^be' 

Mile Mile 

(excludi'g {including 

Power I Power 

Cost), j Cost!. 

d. d. 



Number 

of 

Cars 



Operating Expenses per Car Mile 




Kilmarnock_ 
Kirkcaldy ^ 
Lancaster ..^ 
Leith ^ 

Lincoln 
Liverpool 
Lowestoft ^ 
Maidstone .., 
Manchester 

Nelson .J. 

Newport (Mon.)^ 

Nottingham 

Oldham 

Perth ^ 

Plymouth ^ 

Rochdale 

Rotherham_ 

Salford 

Southampton 

Southport .7 



South Shields 
Stalybridge^ etc. 
Sunderlan d 
Wallasey . .. 
Walsall 



Warrington . 

West Ham... . 

Wlgan 
Wolverhampton . 

Yarmouth iOt.i 



4-252 

4 "12" 



TABLE II.-T0WN8 WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 



Belfast 


3% 


4 68 


Bexley 


b-529 


7-904 


Birkenhead 


5 009 


6-07 


Bournemouth 


5-29 


7-27 


Cardiff .. T. 


5-311 


5-95 


Olatgow 


5 353 


5-721 


Huddersfleld 


4-65 


5-32 


Hull 


4-93 


5-69 


Leeds 


' 502 


5-58 


Leicester 


4-377 


4-965 


London 


H 5-622 


10-117 




E 5-704 


6906 


N*ca8tle-on-Tyne . 


5-23 


604 


Northampton 


3-99 


500 


Portsmouth 


4-384 


.4-991 


Preston 


4-929 


5 -1514 


Reading 


3-88 


4-77 




5-202 


5-940 



J99 

_43-55 

57 

87 
543-98 

44-25 
_71-25 
186 

92 

466 
420 
lllj^ 

16^50 

73 

20_ 

25 
178-23 



1 232 


875 


1,931 


2 33 


40 


16 


7-8 




1-31 


-80 


59 


7 128 


509 


1 38 


64 


'81 


6 61 


1,026 


1 16 


87 


130 


650 


1,104 


2 




780 


791 


7,616 


229 


45 


70 


6 6 


708 


1 25 


82 


116 


10 


1,140 


2 75 


36 


270 


7 21 


2,790 


1-95 


54 


140 


8 


1,472 


2 IS 


493 


723 


6 


6.291 






671 


8-8 


6,300 






187—^ 


7 


1,665 


1 58 


65 


22 


8 6 


264 


1 34 


-68 


~ior 


6 -, 


15 


1-50 


85 


30 


7-36 


360 


1 


-95 


36r 


7 


400 


147 


69 


263 


6 727 


2.940 


250 


38 


Cable line. 


E 


—Electric 


trolley sy 


stem. 



-48 I 

■885 , 

•727 I 

-07 

•374 

•890 

•52_ I 

•48 

-84_ 

•018 _ 

•506 

•156 

•15 

-55^ 

•891 

•671 

•224 

•442 



•56 

•174 

•922 

•84 

•858 

•023 

•52_ 

•73 

•96 

•635 

-212 

-308 

-93 

J5 

•835 

J^195_ 

;^973 

-714 



92 

470 

'360 

38 

079 

440' 

61 

72 

22 

724 

904 

240 

15 

59 

658 

063 

684 

046 



Car Mi 
>ower. 


le. 
Total. 


Board 

of 
Trade 
Units. 


Cost 

per 

Board of 

Trade 

Unit. 


Board 

of Trade 
Units 
used 

per car 
mile. 


d. 


d. 




d. 




J 469 


6064 


1,906,21B 


1 17 


1 25 


1270 


5 234 


375.436 


1 a 


•99 


2-64 


7 84 


1.853.272 


1 43 


1 €4 


2 35 


7 48 


1.261.946 


1-79 


131 


1-656 


-ri26 


3,619.390 


1 10 


1 SO 


2 120 


7 412 


9.582.871 


1 14 


18 


2412 


7 402 


1.798,905 


1 50 


161 


3032 


8218 


2.525.135 


1 45 


2 08 


162 


623 


551.758 


1 385 


116 


15 '3 


5-282 


2,042,840 


•99 


16 


1 602 


5 364 


266,856 


1 75 


91 


1-641 


5-209 


361.421 


1-25 


1-31 


2117 


6 276 


498.758 


ISO 


141 


2012 


6 673 


1,511,590 


2 00 


1 006 


1-439 


4 723 


429.105 


125 


1 IS 


2 770 


8 587 


395.096 


1 75 


1 64 


2-009 
6-444 


6-327 
10-837 


1,137.705 


190 


1 34 


1-742 


4-716 


575.470 


i^ao 


1 16_ 


3^132 


8023 








2-373 


7 307 


2,207.559 


1 25 


1 8~ 


1-547 


6 546 
5 102 


1.095,511 
637,491 


15 
1 00 


1 03 


1-225 


1 21 


2-801 


8 552 


3.033,499 


1 50 


1 87 


1-594 


6372 


897.916 


1 146 


1 392 


1-651 


5916 


720.246 


1 50 


1101 


1-548 


4854 


227,137 


1 75 


88 


1-405 


4-598 


369,551 


1-25 


1 12 


1651 


4 936 


685,269 


1 125 


1 467 


2 249 


6 936 


240,820 


1 817 


1 238 


1-157 


4985 


971.699 


1 026 


1 13 


1-796 


6699 


164.314 


1-50 


1 197 


1-980 


7 633 


20,381.934 


1 177 


1 682 


222 


637 


356.551 


2 14 


1 04 


2-306 


6-16 


206,932 


1-75 


1 31 


203 


7 03 


25,072,791 


1 239 


1 61 


2486 


6457 


252,546 


2 


1 24 


2015 


6 794 


1,153,398 


1 35 


1 49 


198 


7 12 


4.316,656 


1 25 


1 61 


2 848 


7 145 


3.453.037 


1 50 


1 89 


1-821 


5-294 


279,694 


1-49 


1 21 


2386 


7-276 


938.006 


1-78 


1 34 


1-828 


5803 


1,8%. i78 


1 16 


1 69 


2-678 


7-318 


1.103 304 


1 50 


1 785 


2058 


6 476 


7,983 G03 


1 358 


1 S3 


2313 


7 879 


1.333.050 


1 98 


1 17 


1-735 


6016 


504,385 


ISO 


1 16 


1-83 


5-20 


710.234 


1 44 


1 27 


1-549 


5-389 


2,203,128 


10 


1 549 


2005 


6 379 


1,826,167 


1 09 


1 18 


248 


7 562 


1,316,215 


1 62 


1 52 


1-555 


6 314 


662,582 


1 50 


1 O&S 


2129 


6 950 


610,115 


1 50 


1 42 


1484 


6 798 


3.797.337 


99 


1 48 


245 


807 


2,369,000 


1 50 


163 


1843 
1573 


6093 
5 693 


1.582.325 
539.902 


1 125 
1 75 


1 638 
897 


ITiNC 


1 PURPOSES. 


Works 










Cost. 




•72 


468 1 


6,434.835 


69 


1 21 


2-375 


7-904 


408.497 


1-561 


1 52 


1061 


6 070 1 


2.398,274 

2,676.833 

4.842,074 

24,974,056 


58 

1 306 

35 


1 81 


1-98 
•64 


7 27 
5 95 
5 721 


1 51 
184 


-369 


301 


1 23 


•67 


5 32 


3,722,598 


33 


204 


•76 


569 1 


3,582,831 


63 


1-21 


•56 


5 58 


13,091.475 


32 


~ 1 78 


•588 


4 965 ' 


5,349.665 


358 


1 60 


4-495 
1202 


10 117 
6906 


32.782.702 


-596 


202 


•74 


5-97 1 


7.659,050 


41 


1 80 


101 


500 


878,889 


025 


162 , 


•607 


4-991 


2.230,460 


599 


1 378 


-585 


5-514 


1.461,3W 


•362 


1-409 


•889 


4~7TO 


1,090,416 


-75 


1 053 


-738 


5940 


11.546.500 


-Ml 


1697 



H— Horse lines. 



* And general. 
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PERSONAL. 



Mr. E. Shorrocks, of Leeds, has been appointed chief clerk in the 
Stockport Corporation tramway office. 

Mr. £• Seds^wick has been appointed car shed superintendent to 
the Rochdale Corporation tramways. 

Mr. W. J. McCombe, manager of the Hull Corporation tramways, 
has been voted an increase in salary to ;f 500 per annum. 

Mr. J Wilkinson, electrical engineer to the Hull Corporation 
tramways, has been voted an increase in salary to ;^5oo per annum. 

Mr. H. Richardson, city electrical engineer of Dundee, has been 
engaged by the Fraserburgh Town Council to report upon electricity 
supply. 

Mr. Robert Birkett, electrical engineer of the Southend-on-Sea 
Town Council, has been granted an increase in salary from £^50 to 
jf5oo per annum. 

Mr. F. Schofieid, manager of Leyton Council tramways, is to 
receive an annual increase of £25 in salary until a maximum of ;f40o 
has been reached. 

Mr. T. Hurry Riches, locomotive, carriage, and wagon superin- 
tendent of the Taft Vale Railway, has been re elected president of the 
Institution of Mechanical Engineers. 

Mr. N. C. Rowan has left the Sheffield power-station, and has 
taken up an appointment with the Cleveland and Durham Electric 
Power Company, Limited, of Middlesbrough. 

Mr. John Varley, of 11, Stanley Gardens, London, W., has been 
appointed a director of Callender's Cable and Construction Company, 
Limited, in the place of the late Sir D. Evans. 

Mr. Walter Qott, passenger agent of the Bakerloo, Piccadilly, 
and Hampstead tube railways, lectured on February 21 before the 
Bradford Scientific Association on " How the Travelling public are 
Protected " 

Alderman Sir Robert Anderson, Lord Mayor of Belfast, has 
been elected chairman of the Tramways and Electricity Committee 
for the ensuing year. Mr. R. J. McMordie has been chosen for the 
position of vice-chairman. 

Mr. A. 5. Campbell, who has been temporarily engaged as 
resident engineer on the electrification of the London County Council 
tramways for five years, is to be placed on the permanent staff as principal 
assistant in the engineer's department at a salary of ^425 per annum. 

Mr. John Aldworth, general manager of Nottingham Corporation 
tramways, in accordance with the recommendation of the Tramways 
Committee, will receive an increase in salary to /i.ooo per annum. 
Mr. Aldworih is president of the Municipal Tramways Association 
for this year. 

Mr. Q. J. Lawson, J. P., for seven years chairman of the 
Bournemouth tramways committee, on leaving the Council, has been 
presented by the tramways staff and employees with an illummated 
address and a diamond ring, " in recognition of his kindness, support, 
and attention to their welfare." 

Cammell Laird Directorate.— At a meeting of the directors of 
Cammell Laird and Company, Limited, held on February 12, Mr. 
Arthur Daulby Wedgwood, late of the Dennystown Forge Company, 
was appointed managing director. Mr. Henry Edward Deadman, 
C.B., late of the Admiralty, and Major Arthur Handley, late R.A., 
were elected directors. 

Mr. A. L. C. Fell, chief officer of London County Council tram- 
ways, has been granted an increase of salary from £1,500 to ;f 1,750 per 
annum. The Council have also approved of increases of salaries to a 
number of officials in the tramways department, particulars of which 
will be found in our report of matters dealt with at the meetings of 
the Council. 

Mr« Hb S. May, tramway engineer and rolling stock superintendent 
to Blackpool Corporation, has been appointed assistant rolling stock 
superintendent for the London County Council's tramways, at a salary 
of ;f25o per annum. Mr. May, resident engineer of the Blackpool 
Corporation tramways, has been presented by the staff with a gold 
watch on his leaving Blackpool. 

Mr. Aldredo Maia, a prominent Brazilian engineer and former 
Minister of Public Works and Railways, has been elected a member 
of the board of the Rio de Janeiro Tramway Light and Power 
Company, Limited. For many years Dr. Maia had charge of the 
Central Railway of Brazil, the Government railway system, and 
subsequently was managing-director of the Sorocabana Railway during 
the period of its ownership by the State of Sao Paulo. 

Mr. David James, general manager of the Swansea Improvements 
and Tramways Company, was on February 4 presented by the 
employees of the company with a gold watch in token of the esteem in 
which he is held. Mr. James is in his twenty-eighth year of service 
with the company. He occupied the chair at the annual dinner of the 
employees when the presentation was made by Mr. A. Thomas on behalf 
of the employees. Mr. James, in expressing his thanks, said he would 



value the gift as a momento of the hearty relations which had ever 
existed between him and the magnificent body of men who had loyally 
supported him in all his efforts. That the men were contented was 
proved by the fact that many of them had served 15 or 20 years under 
the company. He also proposed the health of the chairman of the 
company, Mr. C. G. Tegetmeier, and paid a high tribute to that 
gentleman and to the directors generally. The fact that there never 
had been any friction was largely due to the manner in which the 
directors treated every suggestion made for the advantage of the men, 
which they met as far as they possibly could. There were in existence 
a friendly society, to which the directors largely contributed, a bonus 
scheme which had proved very helpful, and a provident fund, which 
through the generosity of the board, realised 3J per cent. The Mayor 
of Swansea (Alderman Lee) spoke of the high efficiency of the tramway 
system, and to his desire to promote an amicable feeling between the 
Corporation and the company. 



NEW CONTRACTS AND ORDERS. 



Messrs. Edsrar Allen and Company have received an order 
from Sheffield Tramways Committee for points and crossings. 

The General Electric Company has received an order from 
Rochdale Corporation for a steam dynamo, with Browett engine. 

W. T. Henley's Telesrraph Works* tender for feeder cable has 
been accepted by Ilford Council at /i,i3o. 

Hadfleld's Steel Foundry Company have received an order 
from Portsmouth Tramways Committee for points, crossings, and 
junctions, at £4,496 5s. 

Messrs. Walker Brothers, of the Pagefield Ironworks, Wigan, 
have supplied a petrol motor tower wagon to the Wigan Corporation 
tramways. 

East Ham Town Council has accepted the quotation of Messrs. 
Milnes, Voss, and Company, for providing top-deck covers for ten cars, 
at ;f9o per car. 

J. R. Williams and Company, Liverpool, have been awarded a 
contract by Aberdeen Tramways Committee for 17,000,000 tramway 
tickets at i|d. per 1,000. 

Sheffield Corporation have placed an order with Messrs. George 
Robson and Company, of Sheffield, for one of their ** Eclipse" patent 
portable electric track grinders. 

Dick, Kerr and Company have been awarded a contract by the 
Hertfordshire County Council for the construction of the Cheshunt 
light railway, at ^4, 175. 

Portsmouth Tramways Committee have placed a contract 
with Messrs. William Cory and Son for the supply of coal for six 
months, at 12s. 2d. per ton. 

Thermit, Limited, has received an order for the welding of joints 
on the Cheshunt Light Railway, which is being constructed for the 
Hertfordshire County Council. 

The Chloride Electrical Storasre Company are to supply a 
positive battery to the Southend Town Council, at ;f42o, with ^37 15s. 
per annum for ten years' maintenance. 

Callender's Cable and Construction Company have a new 
contract with Croydon Town Council for the supply of cables for the 
ensuing two years, on the basis of copper not exceeding /66 per ton. 

Burnley Tramways Committee has recommended the purchase 
of five additional bogie cars, similar in design to those recently put into 
service on the Manchester Road route. The cost is estimated at 
/800 each. 

The Continuous Rail Joint Company have received an order 
from the Glasgow Corporation for 50 tons of continuous rail joints. 
The Plymouth Corporation have also ordered continuous rail joints. 

Messrs. H. Lotery and Company have received large orders 
for uniforms from the Nottingham Corporation and the Lancashire 
United Tramways, from the Chatham and District Light Railway, 
and from the Metropolitan Asylums Board. 

Messrs. A. BIyde and Company, of the Wallace Steel Works. 
Sheffield, inform us that the London United Tramways. Limited, 
have accepted their tender for the supply of all their tool steel for 
the year 1908. 

Cardiff Corporation has accepted the tender of the British West- 
inghouse Electric and Manufacturing Company for a 500 kw. motor- 
generator at £i,345' There were 21 tenders, ranging in price from 
/1.135 to /1.966. 

The Lahmeyer Electrical Company, Limited, of 109-111, 
New Oxford Street. London, W.C., have received an order from 
Lowestoft Corporation for the supply of service cables during the en- 
suing year, the average price being ^248 per mile. 

Messrs. Watlinsrton and Company, of Moorgate Station 
Chambers, London, E.C., are the European agents for the United 
States Electric Signal Company, whose signals we described in an 
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article on "Signals for Trolley Car Lines." which appeared in our 
issue of January 2. 

Edinbursrh and District Tramways Company have placed a 
large order for steel haulage cables with Thomas and William Smith, 
Newcastle-on-Tyne. The total length of cables included in this and 
other recent contracts with the same tramway company is 248 miles. 

• • Winby " Soleplates have been recently ordered by the following 
tramways; Plymouth, Stonehouse and Devonport Tramways, Carlisle 
Tramways, Glasgow Corporation and Lanarkshire Tramways. The 
Plymouth Corporation have ordered •• Winby " anchor chairs. 

Asliton- Under- Lyne Corporation.— The Tramways Committee 
have placed an order with Messrs. Dick, Kerr and Company for 13 
double-deck, top-covered cars, which are to be equipped with Wust's 
patent double helical wheels and pinions, manufactured by the Power 
Plant Company, West Drayton. 

Dundee Tramways Uniforms.— Dundee Tramways Committee 
have fixed contracts as under : Smith Brothers, tunics and trousers, 
at 41S. gd. per suit ; J. Millar, caps, at 2s. 5d. each, and covers at 7d. 
each ; Kidd and Wallace, oilskin coats at 17s. 6d. each, waterproof 
capes at gs. iid. each, and sou'-westers at is. 2d. each. 

Willans and Robinson, Limited, have been awarded a contract 
by Glasgow Electricity Committee for the supply of two 4.000 kw. 
turbo-generators and conden.sers at the price of /32,043. The additional 
plant is required before next winter at the Port Dundas and St. 
Andrews Cross stations. The generators will be made by Dick, Kerr, 
and Company, Limited, and will be of their standard type. 

Birmingham Corporation tramways department will obtain 
from Messrs. Dick, Kerr and Company 30 additional cars. Three of 
these cars will, in accordance with the permission of the Board of 
Trade, be fitted with Maley's electro-mechanical track brake, which 
has been used on several cars of the Leeds Corporation tramways, and 
was described in The Tramway and Railway World of December 5, 
1907. 

West Ham Electric Lighting and Tramways Committee 
has accepted the ofter of the Bell Punch and Printing Company to 
extend the contract for ticket punches for a period of three years, 
the rate to be 12s. per punch per annum. The committee have also 
placed a contract with Messrs Wm. Cory and Sons, Limited, for 
12,000 tons of North Country coal at los., and 12,000 tons at gs. 8d., 
a slightly lower calorific value accounting for the difference in price. 

Gioucester Town Council have accepted the following tenders 
for tramway supplies : Micanite plate, red fibre sheet, asbestos sheet, 
and Baker's fluid, L. Andrews and Company ; light car oil, Anglo- 
Russian Oil Company ; anti-friction metal, Anti-Friction Metal 
Company ; cables, British Insulated and Helsby Cables, Limited ; car 
wheel tyres. Brown Bayley's Steel Works, Limited ; brake blocks, 
J. M. Butt and Company; para strip, Henley's Telegraph Works 
Company ; press pahn, P. and B. insulating tape and electrical 
compound, Ruberoid Company. 

The Railway and General Engineering Company, Limited, 

have received an order from Mr. Fearnside Irvine, consulting engineer 
to the Lisbon Electric Tramways, Limited, to construct a specially 
designed tramway rail grinding machine. The same company have 
also an order for the West Hartlepool Electric Tramways Company, 
Limited, to repair 318 joints and fit in their patent renewable plates, in 
addition to which the Railway and General Engineering Company are 
repairing 150 joints on the Bristol tramways. The St. Helens 
Corporation have ordered a number of renewable plates, which will be 
fitted under the direction of the borough engineer, and also an elec- 
trically-driven shaping machine. 

London County Council have accepted tenders as under : Dick, 
Kerr and Company, reconstruction on the conduit system of tramways 
in Caledonian Road and Seven Sisters Road, £53,517 ; Dick, Kerr 
and Company, laying of cable ducts for the same tramways, ;f 3,576 ; 
Johnston and Phillips, manufacture and laying of low-tension cables 
and telephone cables for the same tramways, /4.021 : The Electric 
Construction Company, a motor generator of 50 kw. at ^541 los. ; P. 
and W. M'Clellan, 115 tons of flat-bottomed rails for the car repairing 
depot at Woolwich Road, at £y 6s. 3d. per ton; and the India-Rubber, 
Gutta-Percha, and Telegraph Works Company, 300 plough bases at 
54s. each, and 600 leads at 4s. each. 

Belfast Tramways and Electricity Committee recommend 
the acceptance by the Harbour Commissioners of thje tender of Dick, 
Kerr and Company, Limited, for the construction of tramways on the 
County Down side of the harbour. The contract, which has been con- 
firmed by the Corporation, amounts to about ;f 17,000. — The committee 
on February 24 adopted a report by Mr. Nance, the general manager, 
recommending the purchase of three sets of Tierney's automatic point 
controllers at £So a set, this type being in the manager's opinion the 
best yet invented. If these sets prove satisfactory in practice others 
will be obtained. The capital expenditure of fitting controllers to all 
the movable points in Belfast will be about /3.500, and the annual 
expenditure including fixed charges will be about ;f30o. The present 
arrangement, with point boys, costs about /1.750 a year. 



TRAMWAY AND LIGHT RAILWAY NOTES. 



ABERDEEN.— The Tramways Committee: have agreed to recom- 
mend that six additional cars be fitted with top covers at /155 each. 

BELFAST.— The poll of the ratepayers of Belfast on the question 
whether the Corporation should proceed with their Parliamentary 
bill for the purchase of Cavehill and Whitewell tramways has resulted 
in the proposal being approved by 24,733 votes against 12,575. The 
agitation against the purchase has been carried on largely by the 
Belfast Trades Council.— At a meeting of Belfast Tramways Committee 
on February 10, a letter was read from the men's trade union asking 
for an advance in the present rate of wages for motormen and con- 
ductors, fixing the maximum at 7d. per hour, to be reached after three 
years' service. After receiving a report from the manager, the 
Committee decided to adhere to an arrangement already decided upon, 
which provides that the men shall receive the maximum pay of 6^. 
an hour after three years' service. This will mean an additional cost 
of /i,3oo a year.— At a meeting of Belfast Tramways and Electricity 
Committee on February 24, Mr. Nance, the general manager, submitted 
a report on a suggested revision of fares. He stated that he was 
strongly of opinion that a penny maximum fare should be aimed at 
and adopted as soon as it is possible to do so without jeopardising the 
financial position of the undertaking. Halfpenny fares, in his opinion, 
would mean financial disaster. He urged that the Committee should 
fix the fare at one penny from Castle Junction to any terminal point, 
the cross-town stages to remain as they are at present. He thought 
the change proposed would not diminish but would increase the 
revenue. The consideration of the report was adjourned for a fortnight. 

BIRMINGHAM.— The Tramways Committee have reported that 
in consequence of increased services required on the tramway routes it 
has been necessary to order thirty more cars, bringing the total 
number to 300. In a report by the Tramways Committee, it is stated 
that Mr. Baker, the manager, has called their attention to the Maley 
track brake for tramway cars, which has undergone some very severe 
tests on one of the routes of the Leeds tramways. The Board of 
Trade has expressed its willingness to allow the use of this brake on 
three cars for a period of three months, and the Committee instructed 
the manager to have these brakes fitted on three of the thirty new cars 
now on order. The Maley brake was described in our issue of 
December 5, 1907. — There was at least a fine impartiality shown by 
the summoning before the Victoria Courts, Birmingham, of a tramcar 
conductor in the service of the Corporation, and another in the 
employment of the tramway company, for permitting overcrowding of 
the cars under their care. The alleged offences took place on the day 
of a great football match. In one case there were 12 excess passengers, 
and in the other there were 16. The cases had been adjourned, and, 
on being resumed on February 18. Mr. Combridge, one of the magis- 
trates, said that what they wanted to know was whether the overloading 
was winked at by the ofiicials. It was unfair that the men should be 
made the scapegoats for the higher officials, and when they gained 
nothing by the overcrowding, should have to bear the fine. Mr. 
Cooling, traffic superintendent, for the company, and Mr. McDonald, 
for the Corporation, said it was impossible to tell from the way-bills 
whether or not a car was overloaded, since passengers were continually 
getting on and off. Mr. Combridge pointed out that the police did all 
they could to assist in loading the cars, and they were in the peculiar 
position of having, as Corporation servants, to summon other Corpor- 
ation servants for breaking the Corporation by-laws. One of the 
conductors, who had been summoned on a former occasion, was fined 
2s. 6d., and the other was dismissed with a caution. 

BOURNEMOUTH.— The Town Council have resolved to appeal 
to the House of Lords in the case between them and the Poole Traction 
Company. It was stated by Mr. Banks to the meeting that the judg- 
ment given in the Court of Appeal in favour of the company amounted 
to ;f 6,476, plus ;f 2,570, making a total of /9,046. The Corporation, by 
resisting the original claim, were better off by £4,433 than if they had 
claimed without litigation. No costs were awarded the company in 
the Court below. It appeared in the course of discussion that the 
costs to the Council up to the present were between /200 and /300, 
and that the costs of an appeal to the House of Lords would be about 

BRADFORD. — The Tramways Committee have decided to spend 
;^2i,ooo on track renewals and on doubling a line in Listerhills district. 
— A sub-committee of the Town Council have been appointed to con- 
sider and report on th^ question of making provision, by superannuation, 
thrift fund, or other means, for workmen who may be thrown out of 
their employment in the tramway department by age or physical 
infirmity. — The Tramways Committee have taken commodious 
premises in Hall Ings for use as central offices. 

BRAY. — A scheme for electric tramways from Bray to Enniskerry 
and for lighting the latter town is before the local authorities concerned, 
and is meeting with considerable approval. The promoters will seek 
powers by memorial to the Lord Lieutenant of Ireland for an Order in 
Council. 
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CARDIFF.— The new transfer ticket system in Cardiff promises to 
be very successful. For the first fortnight of its operation the total 
number of tickets of all kinds issued showed an increase of 60,000 as 
compared with the corresponding fortnight of the previous year, and 
the receipts showed an increase of /230. Mr. Arthur Ellis, the 
manager, has stated that the success of the scheme has far exceeded 
anything that he or anyone else could possibly have anticipated. It 
may be recalled that an article was published in our issue of April 4, 
1907, on ''A Simple Method of Increasing Tramway Revenue." by 
Mr. John Jack, Edinburgh, which explained and advocated the use of 
a penny transfer fare for short-distance travel, and it is this scheme to 
which a trial is being given in Cardiff. The traffic is controlled by the 
ticket which Mr. Jack has invented for the purpose of this and similar 
fares. 

CROYDON.— At a meeting of Croydon Town Council, a report was 
submitted from a joint sub-committee with regard to the meters in the 
generating station used for measuring the current supplied to the 
tramways. Meters which had been registering erroneously had been 
replaced by new ones, which had been tested at the Board of Trade 
laboratory. The new meters showed a consumption of 129 units per 
car mile, as compared with 1006 units a year ago. Alderman Trumble 
said that the increase would be a serious matter for the Tramways 
Committee and, under the circumstances, they proposed to ask the 
Electricity Committee to take into consideration the whole matter of 
the price. The increase meant at least ;f4,ooo for the tramways 
Committee to pay over to the Electricity Committee. The report 
was adopted. 

DERBY. — The new Nottingham Road route of Derby Corporation 
tramways was inspected on February 8 by Major Pringle, of the Board 
of Trade, and later on the same day the public service commenced. 
This completes the present scheme of extensions in Derby. 

DUBLIN.— In the Nisi Prius Court, on February 17, a jury 
awarded James Hand, a van driver, ^475 damages against the Dublin 
United Tramways Company in respect of injuries received through 
a tramcar dashing into the vehicle which he was driving. It was 
stated that the plaintiff was so injured as to be unfit to continue to 
follow his occupation. — The Kings Bench Division of the Irish Law 
Courts on February 24, gave judgment in favour of the Dublin United 
Tramways Company in an application made by them to have the 
finding of a jury set aside in the case brought against them by Michael 
Mullen, a carter. Mullen had been awarded ;f 150 in respect of personal 
injuries caused by a collision between a tramcar and his cart. The 
Lord Chief Justice and Mr. Justice Madden held that there was evi- 
dence of negligence on the part of the plaintiff, and none on that of 
the defendants. Mr. Justice Dodd and Mr. Justice Wright took a 
different view. In accordance with the rule when the Court was di- 
vided in opinion, Mr. Justice Dodd, as the junior judge, withdrew his 
judgment, and judgment was entered for the company with costs. 

DUNDEE. — A further report by Mr. Fisher, the general manager, 
on the question of fares, has been presented to Dundee Tramwa>'s 
Committee. In this Mr. Fisher pointed out the anomalies in the 
present halfpenny stages, some of them being much longer than others. 
If any changes were made, he suggested various details as advisable. 
In general, he was strongly of opinion that a penny maximum fare 
should be aimed at and adopted as soon as it was possible to do so 
without jeopardising the financial position of the undertaking. The 
sum collected from fares over one penny for the year ended May 
15 last was ;f2,i59. The department was not yet in a position to drop 
this sum, but if the newer lines were developed so as to earn the average 
rate on a fairly satisfactory mileage it might then be possible to adopt 
the penny maximum. With a penny maximum fare and halfpenny 
stages for short distances, as at present, such facilities would be offered 
to the public as would tend to induce a larger population to live towards 
the outskirts of the city instead of removing to the adjacent burghs. 
With this end in view, he would strongly recommend that developments 
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should proceed on present lines, and especially that no substantial 
alteration should be made on the halfpenny stages. 

DUNFERMLINE. — It is announced that the construction of the 
authorised tramways from Dunfermline to Cowdenbeath and other 
towns in the district will be commenced in the coming summer, and 
that Mr. George Balfour, who i§ associated with other Scotch tramway 
companies, has acquired a controlling interest in the scheme. The 
total length of lines is about 15 miles, of which 11 miles will be put in 
hand at present. Current will be purchased from the Fife Electric 
Power Company. 

EDINBURGH.— Mr. Wm. Campbell. K.C., Dean of Faculty of 
Advocates, has issued his finding as arbiter on the question of the 
running of the cable cars on the Grange circular route in Edinburgh. 
Some time ago the tramways company stopped the running of cars on 
the circular route, and their action was questioned by the Town 
Council. The dispute was submitted to the Dean of Faculty, and 
after hearing parties he has found that the tramways company are 
bound to resume the car service on the circular route. 

GLASGOW,— Efforts are still being made by various sections of 
the community in and around Glasgow to obtain extensions of the 
Corporation tramway system. In reference to two recent proposals 
of the sort the Tramways Committee have adhered to the decision 
to delay consideration until a report on the general policy regarding 
future extensions has been submitted to the Corporation. The Town 
Council have already done more than most local authorities in the 
way of extending tramways beyond the city boundaries, and this 
policy is resulting in a spreading out of the population so that the 
demand for further extensions still goes on. The question of a limit 
has to be faced, and sooner or later it is probable that more encourage- 
ment will have to be given to companies to provide additional 
interurban tramway facilities. — In order to obviate the nuisance of used 
tickets being thrown down in the cars and on the streets, Mr. James 
Dalrymple, the general manager, is having boxes fitted at the ends of 
each car, into which passengers will be asked to drop their tickets when 
they come to the ends of their journeys. He hopes that in course of 
time the public will fall into the habit of putting their tickets into the 
boxes. 

GRIMSBY. — At the annual dinner of the employees of the Great 
Grimsby Street Tramway Company, given by the directors, Mr. H. L. 
White, the manager, announced that the board had acceded to his 
request to give all men of three years' service six days' holiday with 
pay, and all men of over twelve months' service three days* holiday 
with pay. Complimentary speeches were delivered by Mr. Andrew 
Beattie, chairman of the company; Mr. J. Barber Glenn, managing 
director and secretary ; Mr. White, and others. 

HALIFAX. — At the request of the Halifax Corporation Tramways 
Committee, Major P. Cardew and Mr. H. Graham Harrison February 
6 inquired into the structural form of the cars and the types of brakes 
in use on the Halifax tramways. Besides taking evidence, they visited 
the car depot, and made a tour of the routes. 

HULL. — The Tramways Committee have decided to make a 
contribution of £20,000 towards the reduction of rates during the 
ensuing year. 

KEIGHLEY. — The Tramways Committee of Keighley Corporation 
have reported that they do not propose to ask any assistance from the 
rates for the tramway undertaking for the year ending March 31 next. 
This is the first time since the tramways were started that no rate aid 
has been required. A grant of /400 last year has, however, not been 
required, and for the current year it is expected that there will be a 
surplus of from /500 to /600. 

KIRKCALDY. — ,\i the annual social gathering of the employees 
of the tramway and electric lighting departments of Kirkcaldy Town 
Council on February 5, Mr. George Fergusson, convener of the 
Tramways Committee, stated that since mutual through running of 
cars had been begun with the Wemyss and District Tramways Com- 
pany on November 14 last till January 22, the corporation cars had 
carried 30,000 more people than they had done for the corresponding 
period in the previous financial year, and they had taken /145 more 
in fares. They had also saved in car miles ;f 180, which gave a total 
increase of £325 He considered the system would at the end of the 
year have made a profit of / 1,200. Last year they had carried 
4,640,000 passengers, and by May 15 next he expected they would 
have carried 5,000,000. That was a record of which they ought to be 
proud. The Wemyss tramways had been a great help not only to the 
Corporation tramways, but also to the shopkeepers. 

LEEDS. — Sub-committees of Leeds and Bradford Tramways 
Committees held a joint meeting at Leeds Town Hall on February 10, 
in regard to the proposed service of through cars between the twb 
towns. It may be recalled that the difficulty arising from the fact 
that the two tramway systems have different gauges was overcome 
by the new type of car truck designed by Mr. C. J. Spencer, the 
tramway manager, and Mr. W. H. Dawson, the deputy city surveyor 
of Bradford, which has been described and illustrated in our pages 
The trials of a car fitted with this truck extended over five weeks, 
during which time the car ran satisfactorily over both gauges. The 
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meeting was held for the purposes of arranging terms for a permanent 
through service, and proposals were made for submission to the 
Bradford Tramways Committee. 

LONDON.— At Brompton County Court a jury awarded Cornelius 
Marshall ;f 350 damages against the London United Tramways Com- 
pany. As the result of a collision between a tramcar and a pantechnicon 
van which the plaintiff was drivii>g, he was thrown to the ground and 
seriously injured. — Before the end of April passengers will be able to 
travel via Westminster Bridge by the London County Council cars 
from Highbury to almost any part of South London. The extension 
of the Kingsway-Aldwych tramway subway to the Victoria Embank- 
ment is practically completed. Only single decked cars will, however, 
be able to pass through the subway. — In connection with the 
electrification of the tramways from Whitechapel Road to Stamford 
Hill the Hackney Borough Council have decided to contribute ;f 17,003 
towards the necessary widenings in Mare Street and Clapton High 
Road. The total cost of the improvements is estimated at ;f5i,ooo. 
To avoid the widening of Mare Street at its narrowest point a loop 
line is to be constructed along the lower portions of Amhurst Road and 
Dalston Lane. — At a meeting of the London County Council on 
February 18, .\lderman Thompson, Chairman of the Highways 
Committee, stated that although the Hackney Borough Council had 
agreed to pay one-third of the cost of street widenings for tramways, 
it would be some time before the electrification of the lines could be 
put in hand. Certain existing stumbling blocks had still to be removed. 
—Brentford Urban District Council is of the opinion that much of the 
noise complained of by residents on the tramway route is due to the 
defective condition of the track. It proposes, therefore, to require the 
company to re-pave the track on the main road and renew the rails. 
Failing compliance with the request, proceedings are to be taken under 
the Tramways Act of 1870. 

MORLEY. — At a meeting of Morley Town Council on February 3, 
it was agreed by 15 votes against 13 to purchase the authorised light 
railways to be constructed in the borough. It was explained by the 
Mayor (Alderman S. Rhodes) that, under the existing arrangements, 
if the Corporation exercised their power of purchase, the company 
who had the authority to construct were bound to take the undertaking 
on a lease for 28 years, and to hand over the lines in good working 
condition at the end of that period. During the lease the Corporation 
would receive ;f3.ii4 per annum, which, he said, would go in reduction 
of the rates. 

OLDBURY. — A tramcar was on February 20 proceeding from 
Dudley towards Oldbury, and on reaching Tividale it left the rails and 
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overturned. The conductor, who was on the tf)p collecting fares, 
fell off below the car as it capsized and was killed. Several pfissengers 
were injured. At the adjourned inquest on I'ebruary 27, the Coroner 
said that there did not appear to have been any reckless driving, nor 
any defect in the line. The only thing the jury could recommend the 
company to do, if they thought it advisable, was that they should use 
a wheel of a different design. He could not see that there had been 
neglect by any individual. The jury returned a verdict of •• .\ccidental 
death," and added a rider to the effect that the company should 
consider the advisability of using a better class of wheel. 

OXFORD. The King*s Bench Division on February 12 gave 
judgment in a special case stated by the arbitrators employed to fix 
the price to be paid by the Corporation of Oxford in purchasing the 
tramways from the local company The question \\as whether the 
value was to he that of a going concern or the value under the 
compulsary purchase clause (section 43* of the Tramwa)S Act. 1S70 
The Lord Chief Justice said that the Corporation could not give 
their notice to buy under section 43 till September 25 last. Both 
they and the company, however, had been willing to make a contract 
which would anticipate that period by nine months. The agreement 
stated that the Corporation would purchase the undertaking under 
section 44, but should only pay the ihen value as provided by 
section 43. He was of opinion that the price payable was that under 
section 43, and decided in favour of the Corporation. The other 
judges concurred. 

SOUTHPORT.- As the result of a conference between Southpc^rt 
Tramways Committee and representatives of the employees, the 
Committee have agreed to the following rates of pay : Motormen : 
Probationary six months, ^^d. per hour, then 6d. per hour for three 
years, after the expiration of which the men will receive a rise of ^d. 
per hour. Conductors : Probationary six months, 4jd. per hour, 
subsequent three years, 5d per hour, and, after the expiration of three 
years, ${d. per hour. The Committee have fuither agreed to .ibolish 
the stripes system, and have decided to recommend the six days' 
holiday each year. The result of the conference has given great 
satisfaction to the men. 

STALYBRIDGE.— The Stalybridge. Hyde. Mossley and Dukin- 
field Joint Tramways and Electricity Hoard are asking for sanction to 
borrow ^20,223 for additional plant at the generating station, and 
jf 5,000 for the purchase of transformers 

TORQUAY. -Work on the extension of the tramways to Torbay 
Road and Torquay Station was commenced during February, and is 
being rapidly carried on. The tramway officials expect that the lines 
wi44-be completed as far as the Grand Hotel by the month of May 
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PATENT LIST. 

Specially abstracted for '* The Tramway and Rail- 
way World" from the Official Journal of Patents. 

.*. If the inventions have been communicated the names of the com- 
municators are given below in italics. 

Applications. 
Applications for Letters Patent have been filed : 

1.956 Jointing of tramway rails— K. Edwards. 

1.980 Life-guard for tramcars — W. Binnion. 

1.981 Tramcar brakes — A. W. Maley and E. H. Cockshott. 

2,061 Railway or tramway points and signals — J. O. Brettell, and 

McKenzie and Holland, Limited. 
2,082 Current collectors for electric traction systems — The British 

Thomson- Houston Company, Limited {General Electric Com- 
pany). 
2,214 Trolley heads — J. Juille. 
2,318 Emergency or slipper brakes for tramway and railway vehicles 

—P. McCullough and J. A. Pan ton. 
2.354 Railway rail joints— B. B. Bonner and T. W. Bonner. 
2.357 Track or emergency brakes for tramcars — J. Lambert. 
2,379 Axle-trucks or under-carriages for tramcars — W. Rhodes. 
2,456 Brakes for tramcars — A. Steward and H. Rebbla. 
2.488 Insulated joints for railway rails— B. Wolhaupter. 
2,495 Electrically-propelled motor road vehicles A. G. Bloxam. 
2,651 Apron for reversible back tram seals— H. B. Harris. 
2,857 Railroad rail joints— S A. Neuhard. 
2,890 Non-skid arrangement for motor 'buses- J. F. Smith. 
3,066 Joints for railway rails — B. Wolhaupter. 
3,184 Fastening and protective device for the doors of tramcars — 

M. H. Whittaker. 
3.321 Trolley poles— W. G. Whitfield. 
3,418 Brakes for tramway vehicles— R. H. Wilkinson. 
3,505 Current-collector for electrically-propelled vehicles— Ci Mer- 

tens. 
3,590 Safety or catching net for tramcars G. Emons. 
3,604 Trolley heads— F. J. S. Hosken. 
3,723 Electro-magnetic brakes and clutches— D. K. Morris and 

G. A. Lister. 
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i.Si^ Safety-guard for tramcars— W. I-ogan. 

3,850 Conduit tramway continuous-current supplier— E.G. Manning. 

j,8r.S Rail cleaners for tramways— A. H. Shaw. 

3,894 Klectric railway signalling system Y. Burgess. 

J. 950 Operating brakes of self-propelled vehicles or tramcars A. 

Johnston. 
4,021 Track brake- operating mechanism for tramcars— Mountain and 

Gibson. Limited, and F. Tolkien. 
4,031 Brakes for mechanically-propelled vehicles — F. J. A. Paton. 

Specifications Published. 

1906. 

28,724 Mechanical ears for carrying overhead transmission cables for 
electrical traction purposes — Oliver. 
1907. 
298 Magnetic clutches and brakes— Ravenshaw, Middlcton and 

Townsend. 
759 Brakes for tramway cars —Howard. 
3.885 Brakes -Leplow. 
7,408 Klectric locomotives — British Thomson- Houston Cf>mpany 

(General Electric Company). 
9,414 Lifeguards or obstruction removers for tramcars — Wildbur. 
15,983 Controlling device for fare indicators — Jensen (Dunholtcr and 

Scholzel). 
18,479 Machine for tooling rails at their place of junction— Jensen 
iVereinigte Schmirgel-ttnd-Maschinenfehrikcn Ges. vorm S, Oppfn- 
heim and Company, und Schlesinger and Company). 
20,655 Railway rails — Thomas. 

23,497 Spring support for an electric motor arranged on the axle of a 
vehicle — Siemens-Schuckerwerk Ges. 
1,449 Braking of electrically-propelled vehicles — Fraser. 
2,312 Facing point switches for railways and tramways- Taylor 

[Harding). 
4,274 Interlocking apparatus for railways and tramways — Edmonds 

and McKenzie and Holland. Limited. 
10,623 Windows of railway and like passenger cars — Ostrandcr. 
1 5*304 Wheels of vehicles adapted to run on rails -Lance. 
17,722 Electric controllers British Thomson-Houston Company 

(General Electric Company). 
20,079 Railway rail joints — Thomas. 
22,322 Brakes for tramway and railway vehicles--Jones. 
27,956 Axle bearings — Aldridge. 
6,057 Overhead conductors for electric tramways — Bill. 
17,947 Automatic gong-ringing device for electrical street railway 

cars — Fallek. 
19,318 Washing apparatus for railway carriages and tramcars — 

Marshall. 
24,172 Cable car grip— Lawsha. 
25,614 Railroad ties— Covington. 
2,413 Electrical block-signalling system for railways- Brown. 
5,270 Combined interlocking portable railway or tramway and 

gantries— Lennox and Lennox. 
9,963 Electrically -operated signals for railways— British Thomson- 
Houston Company (Genet al Electric Company). 
11,229 Adjustable windows for covered car bodies — Hewer and 

Hewer's Car Bodies, Limited. 
14.878 Apparatus for retaining seats in railway and tramway vehicles 

— Duret. 
21,029 Tramway and railway tracks or rails — Briggs. 



R03ITI0N WANTED. 



ENGINEER OR MANAQKR. 

Enj^ineer recently returned from the AiKeiuine desires 
l^osition. Thoroughly experienced in electric tramway construc- 
tion and m.inagement. Excellent record. 

Address G B., care of The Tramway and Railway World. 
Amberley House, Norfolk Street, Strand, W.C. 



Vlfi 



OLD STEEL TRAMWAY RAILS. 

Wanted to purchase 500 tons of Old Steel Tramway Rails. 
6 X 6, or 7 X 7. Apply Marple and Gillott. Limited, 
Engineers, Sheffield. 



Mr. JOHN E. RAWORTH, 

Cbartered patent Bdcnt, 

QUEEN ANNE'S CHAMBERS, 

BROADWAY, WESTMiNSTER, 



CONDENSING PLANT. 

The Mirrlees Watson Company, Limited, of Glasgow, 
make a special feature of the manufacture of Independent 
Condensing Plants having either Wet or Dry Air Pumps, 
and suitable for working in connection with Recit>rocating 
Engines or giving the high vacuum desirable with Steam 
Turbines. 
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160 
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789 

2.716 

722 

841 

458 

56 

407 

1,009 

184 

482 

217 

96 

80 

122 

193 



1,202 


1.147 


38 


52,670 


181 


183 


41 


12,175 


577 


558 


7 


3,907 


3,442 


3,598 


47 


171^76 


6.258 


6,277 


8 


47,257 


934 


935 


47* 


51,750 


208 


201 


8 


1.475 


333 


351 


46 


50,248 


2,078 


2.097 


47 


105.913 


1,303 


1,322 


464 


77.896 


4.268 


4,061 


47 


215,346 


684 


668 


47 


41,707 


4,567 


4,530 


8 


36,320 


218 


215 


7 


1,639 


172 


161 


7 


1,172 


205 


221 


7 


1,533 


799 




6 


4.942 


2,753 


2,674 


7 


19.263 


733 


726 


7 


5.183 


882 


833 


7 


6.108 


426 


421 


7 


3.084 


67 


63 


7 


419 


400 


406 


7 


3.072 


978 


978 


7 


7,200 


189 


183 


7 


1,345 


467 


464 


7 


3.367 


218 


213 


7 


1,645 


105 


97 


7 


726 


81 


87 


7 


598 


127 


121 


7 


911 


191 


193 


7 


1.394 



AQQREQATE. 

1908 IntTcaso or 
DocreaM». 

£ £ 

- 1.291 
5 

317 

+ 11.525 

+ 6.967 

+ 3.508 

+ 40 

- 1.178 
+ 6.589 
+ 2.090 
-I- 5.427 

- 3,119 
+ 120 



-I- 
-I- 

+ 
+ 



84 
99 
42 

503 

544 

256 

259 

58 

75 

3 

355 

84 

698 

46 

55 

13 

19 

44 



{(,\tnt\nutA on />«{/«• ^Ji/. 
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TRAFFIC RETURNS— continued. 



TRAMWAYS AND 
OMNIBU8KS. 



1007. 

WEEKS ENDING. 



1908. 

WEEKS ENDING. 



ACMUIKOATK. 



Jan. 26. Fob. 2. Feb. 9. 1 Feb. 16. Feb. 23. Jan. 25. Feb. 1. Feb. 8. Feb. 15. Feb. 22. Wks. 



British Elec Tree. CkMi.—conttiiM^rf. £ 

Metropolitan Electric ... ...1 3,255 

Middleton 1 269 

Oldham- Ashton ' 522 

Peterborough ... ... ... 84 

Potteries 1.605 

Eothesay ... ... 39 

SheemesA ... ... ... 45 

South Metropolitan 522 

Southport ... ... ... 174 

Swansea... ... ... .. 725 

Taunton ... ... .. 31 

Tynemouth ... ... 131 

Weston-super-Bfare ... ... 31 

Worcoflter ... ... ... 206 

Wrexham and District ... ... 81 

Yorks. (Woollen) District .. 785 

Burnley Corporation ... . 1.085 

Burton-on-Trent Corporation ... 232 

Bury Corporation... ... .1 788 

Canilff Corporation ... .. 1,748 

Carlisle, City of 119 

Chatham and District ... ... 527 

Chesterfield Corporation ... ...j 183 

Colne and Trawden ... ... 165 

Cork Electric 386 

Croydon Corporation ... 1.030 

Darlington Corporation ... .. 172 

Derby Corporation .. ...\ 617 

Dover Corporation ... ...\ 149 

Dublin and Lucan .. 80 

Dublin United 4.344 

Dundee City 976 

East Ham Corporation .. ...| 721 

Exeter Corporation ... ..., 212 1 

Falkirk and District 224 

Glasgow Corporation ... ... 15,715 

OlosBop (Urban Blee. Supply Co.)... 120 ' 

Hastings and District- ... ... 632 

Huddersfield Corporation ... ... 1,297 

Hull Corporation ... ... ... 2.152 

Ilford Corporation ... ... 363 

Ilkeston Cforporation ... ... 109 

Ipswich Corporation ... ... 282 

Isle of Thanet 173 

Kelghley Corporation ... ... 125 

Kilmarnock Corporation ... ... 141 

Lanarkshire ... ... ... 951 

l>mcashire United ... ... 989 

I^eeds City 5.598 

Ix»lcester Corporation ... ... 1.820 

Ix»ith Corporation... ... ... 432 

I^yton U. D. Council 733 

Liverpool Corporation ... . 9.838 

liondon County Council ... ... 24.057 

liondon General Omnibus... ... 16.171 

liondon Road Car 5.856 

London United 4.574 

I»westoft Corporation ... .. | 122 

.Maidstone Corporation ... ..., 

.Manchester Corporation ... .. 12.535 

Nelson Corporation ... .. 113 

NewcAst le-on-Tyne Cor|iorat ion . . 3.692 

Newport (Mon.) Corporation .. 524 

Northampton Corporation... ... 321 

Oldham Corporation ... ... 1,537 

Portsmouth Corporation ... ... 1,224 

Preston Corporation ... ... 620 

Provincial 1.224 

Reading Corporation ... ... 501 

Rochdale Corporation ... ... 873 

Rossendale Valley 167 

Rotherham Corporation ... ... 465 

Salford Corporation ... ... 3,841 

Sheffield Corporation ... ... 4.945 

Southampton Corporation... ... 752 

Southend-on-Sea Corporation .. 221 

South Shields Corporation .. 432 

Sunderland Corporation ... .. 1,174 

Swindon Corporation ... ... 133 

Tyneslde Tramw^s and Tram roads 362 

Wallasey U. D. Ciouncil 675 

Walsall Corporation 443 

Walthamstow Corporation... ... 354 

Warrington Corporation ... ... 332 

West nam Corporation ... ... 1,931 

Wlgan Corporation ... ... 1.098 

Wolverhampton Corporation ... 705 

Yorkshire (West Riding) 904 

PORKIQN TRAMWAYS. 



£ 


£ 


£ 


£ 


£ 


3,292 


3.387 


3,365 


3.647 


4.347 


250 


270 , 


282 


280 


261 


500 


533 


551 


559 


500 


91 


92 


96 


97 


94 


1.788 i 


1.706 


1,714 


1,837 1 


1.785 


39 ; 


41 


45 


34 


42 


44 ' 


45 


46 


50 


46 ' 


547 


566 


588 


624 


577 


191 


188 


189 


199 


167 


700 


713 


764 


746 


754 


32 


36 


35 


40 


34 


126 


139 


134 


138 


135 1 


23 


22 


23 


23 


29 


205 


207 


218 


220 


214 


77 


89 


83 


86 


92 


800 


837 


843 


836 


778 


1.050 


1.070 


1.066 


1.090 


1.169 


252 


241 


258 


252 


231 1 


823 


825 


898 




875 ' 


1.794 


1.725 


1.841 


L849 


1.860 


133 


126 


140 


137 


142 


560 


553 


603 


625 


549 


185 


191 


197 


194 


204 


169 


170 


174 


172 


179 


383 


397 


388 


402 


369 


1.067 


1.096 


1.133 


1.186 


1.115 


186 


185 


198 


194 


183 


653 


641 


713 


672 


701 


161 


160 


161 


162 


138 


87 


81 


89 


87 


92 


4.400 


4.514 


4.604 


4.450 


4.618 


951 


985 


1.001 


1.015 


1.068 


758 


738 


831 


817 


759 , 


215 


213 


229 


237 


226 1 


243 


255 


254 


... 1 


264 


15.601 


15.937 


16.045 


16.029 1 


16.079 ; 


122 


119 


123 


118 


109 


631 


634 


691 


736 


650 


1.309 


1,356 


1.397 


1.380 


1.363 


2.235 


2.289 


2.304 


2.259 


2.306 


380 


456 


407 


404 


352 


HI 


120 


127 


115 


121 


298 


285 


309 


299 


272 


192 


185 


211 


219 


197 


133 


126 


125 


148 


135 


142 


150 


144 


138 


134 


926 


953 


1.022 


1.006 


1.223 


934 


1.016 


1.023 


1,032 


1.080 


5.605 


5,639 


5.960 


5.879 , 


5.746 


1.977 


1.961 


2.042 


2,001 


1.901 


449 


463 


457 


443 


442 


772 


756 


796 


828 


744 


9.995 


, 9,947 


10.142 


10.285 


9,801 


24,885 


25.360 


26,983 


27,051 


28,211 


16,845 


16.458 


17,801 


17.524 


15.656 


6.229 


6.296 


6.731 


6.683 


6.161 


4.757 


4.745 


5.046 


4.985 


4.631 


127 


124 


135 


131 


126 

137 

12.984 


12;566 


12:959 


13.416 


12;884 


118 


121 


129 


125 


125 


3,808 


3.843 


3.890 


3.898 


3.725 


557 


529 


570 


576 


543 


326 


352 


361 


380 


351 


1.675 


1,677 


1.693 


1.686 


1.516 


1.277 


1.305 


1.317 


1.335 


1.376 


601 


609 


644 


661 


683 


1,282 


1.264 


1.299 


1.298 


1.321 


511 


516 


536 


537 


512 


874 


904 


935 


897 


888 


169 


169 


169 


191 


172 


466 


504 


534 


549 


566 


3.971 


4.180 


4.131 


4.064 


4.021 


5.037 


5.105 


5.177 


5.269 


5.180 


732 


770 


787 


823 


873 


201 


215 


234 


253 


232 


435 


339 


468 


453 


474 


1.178 


1.252 


1.267 


1,219 


1.087 


124 


128 


132 


147 


137 


349 


366 


, 366 


383 


358 


680 


683 


! 708 


704 


686 


459 


471 


492 


455 


477 


332 


322 


249 


377 


434 


349 


345 


348 


394 


340 


1.937 


1.974 


1,995 


2.139 


1.971 


1,103 


1.110 


1.128 


1,149 


1,162 


715 


745 


762 


742 


738 


911 


975 


1.093 


981 


960 



1 



Anglo- Argentine. . . 

Auckland ... ... ...(month) 

Bombay ... 

Buenos Avres and Belgrano 

B. Ayres (irand Nat. & New (Joint).. 

Calcutta R» 

Kalgoorlie ... ' ...(month) 

Madras Rs. 

Perth (W.A.) 

Rio de Janerio ... ...(month) 

Sao Paulo (month) »| 

Singapore ... ... ... $\ 

KLBOTRIC RAILWAYS. 

Baker Street an<l Waterioo 

Central London ... 

Charing X Euston & Hampstea«l 

City and South London ... 

Great Northern and City ... 

Gt. North'm, Piccadilly,* Brompt on 

Li verpool Overhead 

Mersey 

Metropolitan 

Metropolitan Dist ric t 



10,665 



12.287 

10.478 ! 

1.991 



3.462 


3.776 


5.353 


6,649 


53.774 


55,433 




3.777 


(2 weeks) 


17,623 


1,509 


1.562 




96,190 




174.968 


9.435 


9.013 



16.226 16.017 16.270 17.025 

2;b75 
3.482 



51.435 



(2 weeks) 
1.502 



3.675 

6.613 

51.238 

16;548 
1.505 



8,799 i 12.126 



2.420 
6,466 



2.340 
6.406 



3.203 


3.085 


1.959 


1,914 


3.630 


3.685 


1.300 


1.312 


1,801 


1,800 


15.034 


14.885 


7.991 


7.947 



2.245 
6.426 ; 

3450 , 
1.921 
3.780 
1,332 
1.781 
14.633 
7,958 I 



2.410 
6.328 

3!l21 
1.893 
3.810 
1.318 
1,748 
14.634 
8.153 



3.622 

6.526 

47.197 



1.494 
9^258 



2.430 
6.365 

3^002 
1.874 
3.890 
1.384 
1.790 
14.789 
8.018 



3.376 

7.275 

47.000 

(2 weeks) 
I 1.472 



8,808 



3,120 
6.277 
3.140 
3.537 
1,911 
5.440 
1.330 
1.931 
15.170 
8.911 



£ 

4,570 

274 

531 

99 

1.902 

41 

44 

620 

179 

814 

36 

138 

25 

226 

85 

889 

1.103 

251 

984 

1.913 

154 

582 

210 

175 

380 

1.200 

187 

719 

145 

89 

4.550 

1.058 

820 

231 

246 

16,219 

HI 

691 

1.390 

2,401 

381 

125 

299 

206 

133 

143 

1,140 

1.039 

5.977 

2.032 

454 

797 

10.193 

29.829 

17,236 

6,738 

5.162 

137 

149 

13.561 

119 

3.889 

556 

368 

1,858 

1,412 

632 

1.348 

541 

947 

179 

567 

4.225 

5.253 

876 

233 

478 

1.087 

129 

346 

701 

516 

464 

351 

2.042 

1.184 

805 

1.077 



17.823 

12.187 
2.334 
3.562 
7.642 

52,916 
3,638 

19.961 

1.490 

112.008 

191.731 

9.786 



3.185 
6.201 
3.170 
3.372 
1.871 
5.590 
1.368 
1.862 
15.099 
9.157 



£ I 
4.694 
311 
559 
100 
1.727 
45 
46 
632 
192 
890 , 
34 ; 
133 
23 
245 
90 
839 1 
1.166 
240 
1.002 
1.864 I 
140 I 
619 ' 
213 I 
180 ; 
403 1 
1.192 
185 
731 
142 
94 
4.727 
1.090 
792 
226 
254 , 
16.717 i 
114 
752 
1,437 
2.440 
364 I 
126 
301 
210 
154 
142 
1.181 
1.129 
6.040 
1.978 
473 
807 
10,423 , 
29,670 i 
1 7,327 
6,818 
5,239 
137 
150 
13.828 
130 
3.826 

548 ; 

379 

1,785 

1,426 

663 

1.368 

526 

965 

176 

587 

4.304 

5.370 

898 

248 

478 

1.137 

145 

369 

725 

514 

491 

356 

2,050 

1.212 

758 

1,142 



£ 

4.839 

307 

565 

102 

1,749 

54 

47 

675 

190 

794 

34 

136 

26 

226 

88 

855 

1.112 

231 

1.012 

1.866 

148 

597 

209 

176 

383 

1.232 

189 

790 

143 

99 

4.802 

1.123 

771 

230 

244 

16.820 

116 

707 

1.670 

2.346 

351 

122 

299 

231 

139 

140 

1.235 

1.147 

6,075 

2.092 

464 

10,251 

29,852 

17,769 

7,104 

5,330 

139 

146 

13,828 

128 

3,753 

565 

365 

1.828 

1.465 

668 

1.353 

558 

980 

182 

600 

4,303 

5,302 

876 

263 

477 

1,046 

137 

365 

712 

514 

485 

351 

2,080 

1,218 

744 

1,137 



3.554 

7.581 

47.472 

19!820 
1,430 



3.035 
6,101 
3,145 
3,331 
1.830 
5,390 
1,405 
1.881 
14,751 
9.013 



2.950 
5.951 
3.045 
3.238 
1.801 
5.180 
1.396 
1.852 
14.676 
8.863 



£ 
4.633 
307 
566 
105 
1.708 

47 

48 
639 
187 
821 

35 
138 

22 
228 

92 

837 

1.066 

255 

1^947 

152 

605 

199 

176 

385 

1.195 

200 

794 

151 

102 

4,765 

1.088 

799 

243 

240 

16.331 

118 

778 

1.389 

2.364 

362 

123 

304 

224 

139 

147 

1.224 

1.153 

5.931 

2.047 

455 

816 

10.360 

29,822 

17.501 

6,876 

5.197 

145 

145 

13,691 

120 

3.709 

571 

380 

1.753 

1.438 

659 

1.379 

546 

958 

178 

578 

4.224 

5.104 

897 

253 

486 

1.083 

138 

359 

727 

511 

475 

366 

2.048 

1,318 

809 

1.000 



ia562 i 17.821 18.012 

21419 
3.806 



60.886 

(2 weeks) 
1.422 I 



3.645 

7.790 

49.806 



1,453 



11,205 8.709 9.494 



3.020 
5.924 
3.065 
3.216 
1.811 
5.240 
1.432 
1.838 
14.836 
8,771 



7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

8 
47 
46 
47 

8 

7 
48 

8 

7 
47 
47 
47 
47 

8 

8 
40 
47 
47 
21 
38 

8 

8 
47 
47 
47 
48 
47 

8 
34 
40 

7 

7 
47 

8 
404 
47 

8 

8 

8 

8 

8 
21 
47 
47 
47i 
47 
47 
45i 
48 
47 

8 
21 
46i 
47 

8 
46i 
47 
48 
464 
47 
47 
47 

8 
47 

8 
47 
47 
47 
47 
47 

8 



8 

4 
5 
8 
7 
8 
4 
6 
8 
4 
4 
21 



1908. 



Increase or 
Decrease. 



£ 

33.827 

2.143 

4.012 

735 

13.600 

356 

339 

4.652 

1.352 

5.941 

259 

1.038 

170 

1.676 

637 

6.159 

14.784 

13.148 

50.783 

99.743 

1.177 

4.301 

10.548 

1.396 

2.777 

65.337 

9.864 

36.395 

10.251 

686 

34.982 

45.987 

42.195 

14.152 

3.788 

663.195 

908 

5.660 

73.831 

115.977 

21.159 

6.708 

18.396 

1.648 

5.380 

6.350 

9.146 

7.967 

i 304.480 

I 16.121 

21.025 

I 47.287 

' 77.276 

11.460.058 

1 137,120 

I 45.194 

38,336 

3.380 

6.378 

, 688.655 

I 6.714 

: 191,045 

31.494 

20.008 

91.845 

89.834 

5.286 

30.482 

2a682 

50.743 

1.379 

28.308 

216,761 

266.308 

47.431 

18.256 

26.464 

63.165 

2.557 
38.798 

3.775 
27.794 
17.711 
107.386 
59.049 
43,070 

8.372 



143.114 

13.891 

12.683 

29.2^5 

53.737 

411.376 

3.638 

59.466 

11.059 

112.008 

191.731 

193.533 



24.820 
49.180 
25,115 
27.275 
14.792 
43.065 
11.004 
15.222 
121,914 
71.278 



£ 

7.620 

135 

63 

51 

693 

45 

4 

148 

72 

412 

2 

16 

51 

11 

32 

277 

642 

6.260 

3.076 

70 

178 

600 

24 

198 

1.328 

38 

1.310 

1.268 

27 

826 

2.090 

469 

515 

18.961 

57 

306 

3.298 

6.507 

985 

413 

1.096 

27 

313 

149 

1.942 

669 

12.763 

195 

183 



879 
+ 232.773 

- 4.918 

- 3.889 

57 
^ 146 

+ 44.776 
28 



2.083 
236 

6.167 
712 
176 

1.287 
675 

2.589 
34 

4.505 

6.772 
11.638 

2.960 
168 

5,286 

2.176 

78 

714 

148 

1.748 

612 

2.197 

4,203 

607 

561 



20,470 

1.673 

2.225 

43 

8.038 

39.845 

139 

8.040 

777 

15.818 

16.763 

9.605 



5.749 
2.085 

2.419 
570 
13.706 
123 
787 
406 
7.179 
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LECTRIC 



He^d Office 

D>\5HW09D H9U5E 

9.NewBr9adSU.C. 




9NSTRUCTI2N 



Works: 

bushbury 

w9lverhampt9n. 




?. LIP. 



25YE^RS Repuwi9n f?r 

hlGnQuMITY&REUAPILITY. 



That The Electric Construction Co. still maintains its 
reputation, is proved by the number of recent E.C.C. 
installations, which include the London County Council 
station at Greenwich-plant of over 18,000 Kw. 
capacity -The Great Western Ry. Electricity station 
at Park Royal plant of over 7,000 Kw. capacity-and 
many other important modem Stations in EUROPE, 
AFRICA, INDIA, NEW ZEALAND, CHINA and 
JAPAN. 



Write f?r 
Illustrated 

B99KLETS> 

"Electricity 

F?R POIWR 

Purposes" 

"Electricity 
IN Coal Mines^ 




Fovr o( Eight 7S0-Kw. Alltrniton lupplled to Great Wottrn 
Railway Parli Royal Gtaerating Slalion. 



ELECTRICAL ENGINEERS AND CONTRACTORS 
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MILNES- DAIMLER, Ltd., 

Our Rqjutation is founded on many years of Experience. 




28 H.P. Char-a-Banc to seat 25. 
OMNIBUSES, CHAR-A-BANCS, VANS, LORRIES, TOWER WAGONS. 



221, XottenHAtn Coux»t Road, X^ondon, W.C 

_ , I "MILNESIE, _ , ^ 

Telegram,^ LONDON." Telephone. 



2268 GERRARD. 
8821 CENTRAL. 



AN OPINION "AFTER 16 MONTHS' CONTINUOUS RUNNING. " 



8IL8DEN MOTOR OMNIBUS CO., LTD, 
nr. Kelghley, Yorks., Nov. 

Dear Sirs, 

With reference to the Motor Omnibus which you supplied to us in July, 1906, after 
16 months' continuous running we are pleased to report to you that the good opinion we 
at first formed of your Bus has heen more than justified by results, and we congratulate 

ourselves in owning what we consider to be the best *Bus on the market. In consumption 

of Petrol and Oil she is remarkably economical. As to repairs your ledger will disclose that 

our purchase of parts, &c., from you during the last six months have not exceeded £5, 

which fact speaks volumes for the excellent workmanship of your Chassis. She requires a 
minimum amount of attention to keep her at concert pitch, and we can always depend on her 
carrying her complement of passengers (40) with ease up the long and steep gradients so 
numerous in this locality. We have nothing but unstinted praise fcr the manner in which 
your Bus has done its work on our country roads since July, 1906. — Yours faithfully, 

p. pro Silsden Motor Omnibus Co., Ltd. 

(Signed) M. P. CRYER. Secretary. 
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In a recent issue we referred to the rush which is 
taking place in providing motor cabs in the large towns 
throughout the country. Since then the pace has been 
accentuated, and within the last few weeks at least two 
big companies have been formed for the purpose of 
what is sometimes called ** exploiting'' — a word of 
disagreeable associations — the provinces. In addition, 
the local firms of cab-owners, job-masters and others 
all over the country are embarking in the motor 
cab business. One thing is certain to happen, and 
another is probable. The certainty is that many horse- 
cab proprietors, unless they are able to go vigorously 
into the motor business, will be left lamentmg. The 
probability is that the companies and firms who are 
starting to run motor cabs are in for a period of 
disapporntment as to financial results. Expectations 
appear to be far too largely based on the revenue per 
cab which is being obtained in London. 



As a matter of fact, the receipts per cab per day 
cannot be expected, especially after competition is fully 
developed, to equal those at present got in London. 
The present metropolitan figures are bound to fall also 
as competition increases. But in other towns the cabs 
cannot expect to be as much employed as London cabs 
are, so that the receipts per day will be smaller. Some 
compensation, however, is to be anticipated from the 
fact that in ** provincial " cities cab fares are as a rule 
higher than in London, and the motor cabs are to 
charge at the same rates as horse cabs. On the other 
hand, higher fares mean restricted use. A further 
feature is that the street surfaces in most towns are 
much rougher than those in London. This means 
greatly increased vibration, and hence greater cost of 
cab maintenance. We believe there is opportunity for 
a reasonable return on genuine capital ouflay on motor 
cabs in the provinces, but investors should not look on 
the business as a gold mine. 



The price of india-rubber continues to fall, and what 
is still more important there is evidently no prospect of 
a permanent return to anything like the prices which 
have ruled for several years. It begins to be almost 
certain that when existing contracts for motor 'bus 
tyre maintainence expire they will be renewed at a 
materially lower figure. The rate of two-pence per 
mile run with which we have been familiar cannot last, 
and a reduction of, say, a farthing, will make a great 
difference to the motor 'bus companies, causing those 



which are paying to be more prosperous, and enabling 
those which are in difficulties to weather their troubles. 
In this matter, too, time is on the side of the opera- 
ting companies, as every year more and more india- 
rubber - producing plantations which have sprung 
into existence within recent years in tropical regions, 
will reach the producing stage. There are various 
hopeful prospects for the motor 'bus ; this one is not 
the least of them. 



The motor omnibuses running in Fifth Avenue, New 
York, are reported to be working satisfactorily. New 
York is, of course, well provided with tramways, but 
these are not allowed in Fifth Avenue. The opportunity 
for the omnibus thus comes in the same way as it does 
in the case of the west end of London ; but though the 
New York avenues are long, one of them — paralleled 
by tramways and elevated and underground railways — 
does not of course present anything like the field 
offered by some of the districts of London. In Fifth 
Avenue horse 'buses used to be run, but motor vehicles 
were substituted last year. The chassis are of De Dion 
make, and have four-cylinder engines of 24 h.p. It is 
claimed that as the clutch used picks up the load 
gradually the 'bus can be started on the full-speed 
gear. How the New York people like the motor 'bus 
w^e are not informed, but as they are so much accus- 
tomed to railways — elevated, street, and underground— 
the vibration of an omnibus on the average quality of 
street paving in America must be somewhat of a new 
sensation to them. But — as has often been said — the 
American people will patronise all kinds of conveyances 
provided that they go fast. 



A great deal of useful information for those interested 
in questions connected with the main roads of the 
country is contained in a paper on the commercial use 
of highways read by Mr. H. Howard Humphreys, 
before the Society of Road Traction Engineers. 
Among other matters dealt with was the cost of road 
maintainence, and copious statistics were presented to 
show how great had been the increase of expense per 
mile of road in recent years. The ratepayers in the 
counties, already burdened with other charges, are 
feeling the impost severely, and to that is added a sense 
of injustice, as they know that the increased cost is due 
to motor cars, lorries and tractors, the owners of 
which, in many if not most instances contribute 
nothing to the rates of the district. Mr. Humphreys 
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advocates State subventions towards the maintenance 
of main roads ; some people propose a heavier tax on 
motor vehicles, the proceeds of which should go into 
the local authorities' road funds. Perhaps a com- 
bination of the two plans would be most satisfactory. 
This whole subject, which is becoming more pressing 
every day, ought to be included in the new legislative 
proposals regarding motor traffic which the Govern- 
ment are contemplating. The cost of maintenance of 
town streets should also be brought within the scope of 
the reform, as the wear and tear from automobile 
traffic is a growing factor there also. 



THE COMMERCIAL VEHICLE EXHIBITION. 



The claims of the petrol-electric omnibus were clearly 
set out in the paper read by Mr. Bernard Hopps before 
the Rugby Engineering Society on February 13. The 
abolition of change-speed gearing would be such a 
great advantage that even considerable disadvantages 
from petrol-electric or other systems might be comfort- 
ably endured. The most recent makes of change-speed 
gearing are wonderfully good, considering the inherent 
drawbacks of the system, and we cannot but think 
that the other system which has comparatively unim- 
portant inherent drawbacks will come rapidly to the 
front. There should be a great field for a good petrol- 
electric 'bus, but we cannot be so sanguine as Mr. 
Hopps is with reference to the electric 'bus driven 
from accumulators. No doubt it is very well to speak 
of the batteries being maintained at a fixed contract 
rate by their makers; but if the manufacturers find 
that the rate does not pay they will want a higher rate, 
and then what becomes of the commercial success of 
the 'bus ? Experience of that kind is far from new. 



The importance, to the owners of motor omnibuses, 
and of other commercial motor vehicles using india- 
rubber tyres, of the question which came before Judge 
Woodfall, at Westminster County Court, on February 
21, can hardly be exaggerated. The point arose in an 
action for damages in respect of a motor 'bus skidding, 
and so doing injury to certain privately owned lamp- 
posts. The Judge found that the defendants (the 
motor *bus company) were liable for placing a nuisance 
on the highway, and for negligent use of the highway. 
It is satisfactory to know that leave was given to 
appeal. If the superior Courts confirm the view of the 
County Court Judge it will be practically impossible to 
run motor 'buses with the kind of tyre which the law 
requires — an absolute stultification for which some 
remedy must be found. The ingenuity of inventors of 
non-skid tyres will be whetted, and possibly a device 
which will meet with general acceptance may be 
evolved. Some of the non-skid tyres already on the 
market may be further tested, and whatever merits 
they have proved and improved upon. 



Hallev's Industrial Motors, Limited, of Yoker, Glasgow, have 
received an order from the Crown Agents for the Colonies for one of 
their 24 h.p. 2-ton chassis. The company have also received a repeat 
order from Mr. John Gibson, of Wishaw, for one 12-seated 20 h.p. 
public service wagonette. 

A New I*etrol-Electric 'Bus. Messrs. Greenwood and Bailey, of 
Leeds, have introduced a petrol -electric omnibus chassis of a new type. 
It is the outcome of extensive experiments, and has been running on 
the road for the greater part of the last twelve months. The engine is 
an ordinary four-cylinder petrol motor, which gives 35 h h.p. when 
running at 900 r.p m. It is connected with a four-pole, protected, 
continuous-current generator by a flexible coupling. 



Active preparations are now being made for the second International 
Commercial Motor Vehicle and Motor Boat Exhibition to be held at 
Olympia from March 27 to April 4. The plan for the laying out of the 
stands has been completed, and the ballots for places have taken place, 
whilst over 80,000 square feet of space have been allotted to intending 
exhibitors These include the following firms: Argylls Motors, 
Clarkson, Daimler, De Dietrich, Dennis Bros., J. E. Hutton, James 
and Browne, Lacre, J. A. l^wton, J. Liversedge, Milnes-Daimler, 
New Arrol- Johnston, John L Thornycroft, Wolseley, De Dion Bouton, 
Straker and Squire, Alldays and Onions, Armstrong-Whitworth, 
Maudslay, Sturmy Motor, Howes and Son, Belsize. Commercial 
Cars, Limited, Darracq, Darracq-Serpollet, J. and E. Hall, Austin 
Motor Company, Fiat Motors, Thames Engineering Works, Lindsay 
Motor, Horley Motors, Greenwood and Batley, E. H. Bentall, Atkey, 
Durham Churchill and Company, Halley's Industrial Motors, Hillman- 
Coatalen, and Valveless, Limited. All the best kftown tyre makers 
and components manufacturers will fill the gallery. There can be no 
doubt, in view of the immense development of the trade in commercial 
motor vehicles, that the second exhibition will prove even an greater 
success than that of last year. We append a few notes as to some 
of the probable exhibits. 

Belsize Motors, Limited, Clayton, Manchester, will be represented 
by a four-cylinder 14-16 h.p. van which possesses many good features. 
The engine cylinders are of 3jin. bore with a stroke of 4 in., the 
speed being 1,000 r.p. m. The three forward speeds and the reverse 
are all obtained by the movement of one lever. The wheel-base is 
8 ft. 3 in., and there is a capacious body for goods and parcels. 

Burgess and Harvky, Limited, Glasshouse Street, Piccadilly 
Circus, Ivondon, will show White and Poppe commercial vehicle and 
boat engines, carburettors, etc. 

C. Burrell and Sons. Limited. Thetford, Norfolk, will show a 
5-ton compound steam tractor, a type which is favourably known for 
hauling heavy loads. 

Clarkson, Limited, Chelmsford. — The principal exhibit of this firm 
will be a large double-deck steam omnibus embodying several improve- 
ments on the type now in use. The wheel-base has been lengthened, 
the spring suspension is improved, and two extra bearings are provided 
on the crank shaft. The omnibus to be shown has run for 600 miles in 
hilly country. 

The Darracq-Serpollet Omnibus Company, I>ondon, will have a 
fine display, consisting of no less than six of their steam vehicle chassis. 
One is fitted with a double-deck omnibus body built by Christopher 
Dodson Limited, this being the type supplied to the Metropolitan 
Steam Omnibus Company. Two chassis have lorry badies, a fourth 
has a covered van body, while the other two chassis are shown without 
superstructure. One of these is suitable for an omnibus or van, and 
the other for a light delivery van. Except in the last case the engines 
are of 30-40 h.p. 

De Dion Bouton (1907) Limited, Great Marlborough Street, Lon- 
don, W., will have on view a small omnibus with a body made of steel, 
a 1 2- h.p. lorry, a polished omnibus chassis, and a i-ton van. 

Christopher Dodson Limited, Westminster, besides being repre- 
sented by bodies of vehicles on other stands, will themselves show a 
single-deck 'bus body of the type which they regularly supply to the 
Great Western Railway Company. The exhibit will also include one 
of their latest types of char-a-bancs, as supplied to the same railway 
company. In fact, both of these vehicles are part of a contract which 
the firm are at present executing. 

The Dunlop Rubber Company, Aston, Birmingham, will have a 
large display of tyres, the chief exhibit being the company's solid 
motor tyre for 'buses and commercial vehicles. This is the type which 
is largely in use at present for omnibuses, vans, etc. 

The Gratze Patents and Engineering Syndicate, of Whitfield 
Street, Tottenham Court Road, London, will show speed indicators and 
recorders, synchronised ignition apparatus, electric accumulators, 
magnetos, an air-valve sparking plug, and a new process of making 
aluminium alloy castings from steel moulds so that the castings require 
no machining. A variety of component parts of cars will also be on view. 

Milnes-Daimler Limited. Tottenham Court Road, London, will have 
an extensive display, comprising five chassis. The vehicles include a Post 
Office van, a tip wagon suitable for a municipal cleansing department, 
a 2-ton box van which obtained a gold medal at the last reliability trials, 
a 5-ton pressed steel wagon, and a Great Western Railway omnibus. 

The Polack Tyre Company, Basinghall Street. London, of which 
Mr. F. Poppe is manager, will have an extensive display of their well- 
known tyres for motor vehicles. 
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THE LONDON MOTOR OMNIBUS PROBLEM WITH SPECIAL REFERENCE TO THE 

PETROL ELECTRIC SYSTEM.* 

By Bernard Hopps. 



In order to meet the almost hysterical desire on the part of the 
London *bus companies to purchase motor omnibuses, the manufac- 
turers with practically no experience on which to base these designs, 
rapidly developed a vehicle, which, without being tested in service, was 
manufactured in large quantities, and as quickly sold. This fatally- 
rapid and abnormal development was soon to take effect, and the 'bus 
companies began to realise that the vehicles they had been so anxious 
to buy, were unsatisfactory for the duty required. In fairness to the 
manufacturers, it should be stated that the vehicles were not properly 
treated, they were driven at excessive speeds, and received but scant 
attention. The engineer in chirge of them was instructed to keep as 
many cars on the road as possible, irrespective of the condition th^y 
were in. 



route. As a result of the complaints and protests which were raised 
Scotland Yard took steps to deal with the nuisance, and regulations 
were issued which still further handicapped the operating companies, 
and incidentally, as it ultimately proved, the manufacturers. 

The foregoing will enable those who were previously not familiar 
with the facts to realise the difficult position that not only the 'bus 
companies, but also the manufacturers, find themselves situated. 
The latter have in some cases spent thousands of pounds in their 
endeavours to provide a satisfactory vehicle, only to find that the 
market has practically ceased to exist for the time being. It is 
generally admitted that the motor 'bus has come to stay, and that the 
demand for vehicles will re-establish itself, but it is not at all certain 
as to what the motive power or form of transmission will be ultimately 
adopted. 

There are to-day over goo motor 'buses in London, 85 per cent, of 
which are owned by the three principal companies. Many of the 'bus 
companies in London are at present handicapped with a fleet of more 
or less obsolete vehicles, which they cannot sacrifice owing to the 
enormous capital expenditure they represent, and yet which cannot be 
run ai a profit owing to the heavy maintenance charges. How long 
this condition of affairs will last is difficult to say. The present 
vehicles cannot run for more than a few years before they will be 
reduced to scrap value, but in the meantime these companies are 




British Thomson-Houston Petrol Electric Omnibus. 



By this unfortunate mistaken policy, it was possible to shew for the 
time being certain profits, which were, however, produced at the ex- 
pense of abnormally-rapid depreciation of the vehicles, and consequent- 
ly heavy financial loss when the inevitable happened, and the bill for 
this depreciation had to be paid. 

No doubt several of the older-established horse "bus companies would 
have willingly dropped out at this stage, but for the fact that they had 
already committed themselves to the purchase of large quantities of 
vehicles, the delivery of which is still proceeding at the present time. 
What they actually did, however, was to make representations to the 
manufacturers, and induce them to modify their designs, in order to 
fulfil the remaining portion of their contract with a vehicle of a more 
satisfactory type. The manufacturer, in some cases, responded by 
strengthening certain parts, but the general system, which was at the 
root of the trouble, necessarily remained unchanged. 

As a result of the keen competition in London between the various 
companies, the 'buses were driven at their maximum speed, they 
became very noisy, and especially on bad roads, they produced so much 
vibration as to cause complaints from the inhabitants of the houses en 

♦ Abstract of Paper read before the Rugby Enpineering Society, February 13. 1908. 



apparently not in the position to consider the purchase of new vehicles. 

There .seems to be, therefore, at the moment, an opening for new 
motor bus companies in London, who would have for their guidance 
the valuable experience that the older concerns have bought so dearly. 
By the employment of only one type of vehicle, the running costs 
would be materially reduced, and the whole system of maintenance 
could be greatly simplified. 

The question arises, what is the most satisfactory type of vehicle for 
such service conditions as obtained in I^ondon ? The available systems 
may be summarised as follows : 

Steam. 

Petrol engine with mechanical change-speed gear. 
^^ „ „ hydraulic transmission. 

„ „ electric transmission. 

Electric drive with accumulators. 
Of the above systems, two have been extensively tried in London 
service, i.e., steam, and the petrol engine with mechanical change- 
speed gear. . 

Steam versus petrol engine, as the prime mover, is a far-reaching 
subject, and it is not proposed to discuss it at length in this paper. 
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Each has its advantages, depending on the service conditions and the 
amount of load to be carried. For net loads of five tons and upwards, 
it is generally admitted that steam is the more satisfactory ; on the 
other hand, for loads of two tons and less, the petrol engine has the 
advantage. For vehicles carrying loads between the limits of two and 
five tons, in which category may be classed motor omnibuses carrying 
34 passengers, the relative advantages of the two systems is a debatable 
point. 

The last year or two has seen considerable advance in the design of 
the steam vehicle. The chief trouble in the earlier types was experi- 
enced with the steam generator, the burner, and the fuel and water 
feeds. These troubles have been largely overcome, and for motor 
'bus propulsion the steam system of to-day is, more than ever, a 
serious rival of the petrol engme with mechanical change-speed gear. 
This is due not so much to the petrol engine itself as to the unsatis- 
factory operation of the system of clutch and change-speed gear 
commonly in use. which has not materially been improved upon, and 
which has been the principal objection to this type of vehicle. If 
manufacturers of petrol 'buses are anxious to retam their business in 
the face of the competition of steam, they will be well advised to turn 



it can be taken to pieces and re-erected satisfactorily by an ordinary 
fitter, who has no electrical training. 

Petrol electric systems may be roughly grouped under the following 
headings : 

{a). Those which start and accelerate electrically, after which the 
electric drive is cut out and is taken up by a clutch driving 
direct through from the engine. 

{b). Those which employ accumulators to assist the engine in 
climbing grades, etc. 

(f). Those which drive entirely electrically. 

It is claimed for the first method {a) that since the electrical 
equipment is only used for starting and accelerating, it can be made 
comparatively smaller, lighter, and cheaper. This is an erroneous idea, 
as occasions will arise where hills of considerable length must be 
negotiated, the gradient of which will be too severe for the direct 
drive. Since such grades represent the most severe duty for the 
electrical equipment, it follows that in order to avoid over-heating, it 
must be made just as large and heavy as would be necessary were it 
called upon to propel the vehicle during the whole of the workmg 
period. Where traffic is congested, and where constant stops and 
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Elevation and Plan of the Hart-Durtnell 
Petroi-Electric Motor Omnibus. 
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their attention to a different type of transmission, by means of which 
the same smooth and elastic drive of the latter may be obtained 
without the disadvantage inherent to a steam generator. The forms 
of transmission referred to are the petrol-hydraulic and the petrol- 
electric systems, which may be said to give these results. 

As regards the petrol-hydraulic system, several schemes have been 
proposed, some of which have been tested ; but, as far as the author 
is aware, this system has not been subjected to a prolonged service 
trial on a London motor 'bus, and, therefore, little can be said of its 
practicability for that class of work. 

During the past few years considerable attention has been paid to 
petrol -electric transmission, and several systems have been placed on 
the market. In studying these it must be remembered that the first 
aim in designing a 'bus for London service, should be to reduce every- 
thing down to the simplest possible form. The electrical equipment 
must be self-contained, and sturdily built. It must be so simple that 



starts are necessary, there is no real advantage in employing a 
direct drive to decrease the duty of the electrical equipment, since it 
cannot be used for sufficient length of time. 

It is further claimed for this system that the so-called direct drive at 
full speed is more efficient than a purely electrical transmission. 
Assuming that a few per cent, saving in efficiency may be obtained 
owing to the elimination of the electrical losses, which at full speed, 
however, are at their minimum, this arrangement introduces a clutch, 
which complicates the control and adds another item to upkeep. It 
also necessitates the alignment of the motor, generator and engine. It 
limits the speed of the motor to that of the engine, whereas with a 
purely electrical drive, the motor can safely be run at double the speed 
of the engine with a corresponding saving in weight and cost. 

With regard to the second system (b) in which accumulators are used 
to assist the engine, it is somewhat difficult to see what advantage is 
obtained by their introduction ; they add a complication, and require 
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a special organisation to attend to them. The battery required is as 
heavy, and as costly as an electric motor would be, and far more 
expensive in upkeep. The simplicity of the control is sacrificed, and a 
skilled driver is essential to operate such a system efficiently. For 
heavy country service, in which long steep hills have to be negotiated 
the discharge rate on the accumulators is high, and there is the 
possibility that they may become totally discharged before the top of 
the hill is reached. The only advantage that can be claimed for such a 
system is that of recuperation during the braking and coasting periods. 

There remains the third system (f), the pioneers of which in this 
country were the British Thompson -Houston Company. This consists 
of a direct-current dynamo driven by a petrol engine, the whole of the 
engine power being converted by the dynamo into electrical energy, 
which is transmitted through a controller to the motor, or motors, 
driving the road wheels. In this system, either one or two series 
wound motors may be used, depending on the nature of the service. 
For vehicles for service in London, the single motor with a single 
commutator is to be preferred, on account of reduced weight, cost, and 
simplification of the controller, although it necessitates the retention of 
the differential gear ; for hilly country work, the double motor equip- 
ment, or its equivalent, is essential. 

The chief feature of this system is the constant watt output auto- 
regulating dynamo, which reduces the control to its simplest form, and 
thus renders the employment of skilled drivers unnecessary. 

In order to fully appreciate the advantages of this machine, it is 
necessary to study the characteristic of the petrol engine that drives 
it. The maximum h.p. that can be developed by a petrol engine is 
limited to practically its normal working output. The torque developed 
remains approximately constant ; it follows, therefore, that as the speed 
diminishes, due to over-load, the h.p. developed diminishes, and this at 
the time when the maximum b.h.p. output is most required. 

In the case of a gear-driven 'bus of the usual type, in order to 
provide sufficient torque at starting, it is necessary to introduce a com- 
paratively large gear ratio between the engine and the road wheels. 
The vehicle is accelerated to a certain speed on this gear, which is then 
changed for one of a lower ratio, and so on until three or even four 
ratio changes have been made to bring the vehicle up to full running 



speed. Before each gear-change is made, the driving strain must first 
be taken off the teeth of the gear wheels. This is accomplished by 
withdrawing a clutch operated by a foot pedal, thus disconnecting the 
engine from the drive. It can be readily understood that a consider- 
able amount of judgment and skill is required to effect each gear- 
change without noise or shock. It is small wonder the drivers become 
fatigued and careless at the end of a day's work, during which the 
gears are changed on an average some 800 times in London service. 

The use of the auto-regulating dynamo eliminates the whole of this 
work and consequent fatigue, and its action may be described as 
follows : 

At starting, the motors demand a large current in order to develop 
the necessary starting torque, the dynamo supplies this current, but at 
a very low voltage. As the motors speed up they automatically 
demand less current, which is sa p p lie tl by the generator, but at an 
increased voltage. In other words, the voltage of the generator varies 
in inverse ratio to the ampere output, therefore the power required to 
drive it can never exceed a certain predetermined maximum, which is 
arranged to correspond to the maximum power of the engine. What- 
ever the current demand may be from the generator, it cannot cause 
an overload on the engine sufficient toreduceits speed and h.p. output. 

As an example of the advantages of an auto-regulating dynamo, 
suppose a petrol-electric vehicle, fitted with such a generator, be run- 
ning on a level road with the engine developing its full power, and with 
an output from the generator to the motor of 100 amperes at 150 volts.; 
now assume that a hill is encountered having a gradient of, say i in 15, 
since the engine is already developing its full power, and, in order not 
to overload it, the vehicle speed must necessarily diminish on the 
grade, at the same time the torque at the road wheels must increase. 
In order to produce the requisite torque to climb the hill, the motors 
will demand, say 200 amperes. Without any hand regulation or 
attention from the driver being required, the generator will deliver 
this current, but at 75 volts, the b.h.p. load on the petrol engine 
remaining the same, /.<'., 15 k.w. The vehicle will, therefore, climb 
the hill automatically, without the engine being overloaded, and which 
is even more important, without any action or attention on the part of 
the driver. 



RoBT. INGHAM CLARK & Co.. Ltd. 



VARNISH MANUFACTURERS. 



IMPORTANT TO TRAMWAY CORPORATION AUTHORITIES. 

LAPCINE 

A Hard Drying Varnish for Scats of Tramway Cars* 
Warranted to Wear Well^ Quick Drying with a Brilliant Gloss* 

SAMRL.BS ON A R R L.I C ATI O N . 



British Works: 

West Ham Abbey 

E. 



LONDON 



Offices : 

6, St. Helen's Place 

E.G. 



BRANCH FACTORIES: 

PARIS, HAMBURG, NEW YORK, BUFFALO, and CHICAGO 



Digitized by 



Google 



222 



THE TRAMWAY AND RAILWAY WORLD. 



[March 5, 1908. 



MOTOR TRAFFIC. 



Almost as important a feature in this system as the generator is the 
system of control, which has been reduced to the simples t poss ible 
form. By the use of the auto-regulating generator series- paralleFcon- 
jrol is rendered unnecessary, excepting for services including un- 
usually steep grades. The auto-generator will supply all the current 
requisite for starting, accelerating, and for climbing ordinary grades, 
with the motors permanently connected in parallel. The controller 
proper is therefore reduced to a reversing switch of the simplest form. 
In order to stop the vehicle, the current is not interrupted at the main 
controller, but the voltage of the generator is reduced to zero by 
inserting a high resistance in the generator field, and at the same time 
reducing the engine speed. This is accomplished in practice by a 
single foot pedal, which is inter-connected with the engine governor, 
and a field rheostat, in such a manner that when the pedal is fully 
depressed the engine is governed to run at about 400 r.p.m., and at the 
same time all the resistance is inserted in the generator field, which is 
thus weakened to such an extent that the current ceases to flow to the 
motors, and the vehicle is stopped without breaking the main circuit. 
On releasing the pedal, the first movement cuts out the resistance, and 
the generator volts build up on the load, causing sufficient current to 
flow to the motors to start the vehicle, which will continue to run slowly, 
the engine remaining governed at 400 revolutions per minute. On entirely 
releasing the pedal, the governor is " held up," allowing the engine 
speed to at once increase to its normal value, and the vehicle to smooth- 
ly and rapidly accelerate to its full speed. To slow in traffic it is 
merely necessary to more or less depress the pedal, thereby reducing 
the engine speed, and consequently the generator voltage and the 
vehicle speed. 

The same pedal is inter-connected with the lever operating the con- 
troller in such a way that it is necessary to first depress the pedal to 
its full extent before the controller can be operated ; this ensures the 
current being reduced to zero before the main circuit is broken. No 
sparking can therefore take place at the controller, which can be made 
in Ihe simplest form, without carbon breaks or magnetic blow-outs, 
etc. Owing to there being no question of alignment between engine 
and road wheels, the various units of transmission may be placed in 
the chassis in the best and most accessible positions. Lastly the elec- 
trical equipment by this arrangement is reduced to the lightest, and 
what is even more important, the cheapest form. 

Before concluding, a few words must be said regarding the possibil- 
ities of accumulator traction for London and similar services. In view 
of the favourable costs for running petrol gear-driven 'buses that were 
quoted by leading authorities a few years ago, accumulator traction for 
this class of work was regarded as commercially impossible. Experi- 
ence has shown that these costs were placed too low, and that the 
petrol 'bus costs at least 25 per cent, more to maintain than was at first 
anticipated. Skilled mechanics will not undertake the duties of a 
petrol bus driver, and the men who are employed are usually at a loss 
to rectify small derangements of the engine, etc., which often occur on 
the road, and therefore it is necessary to employ a staff of road adjust- 
ers, who are stationed along the routes to render skilled assistance in 
cases of breakdowns. Incidentally it may be said that the unrelia- 
bity of the present *bus was at the root of the recent strike of the 
drivers of one of the largest 'bus companies in London. 

In the light of the experience gained with the petrol gear-driven 'bus, 
the prospects of accumulator traction are much brighter. The accu- 
mulators themselves have been improved in detail, and accumulator 
manufacturers are now prepared to enter into contracts to maintain 
the accumulators at a flat rate per car mile, which at once relieves 
the operating companies of all anxiety as to the cost of their up-keep. 
Another important factor is the cost of the charging current, which 
has been considerably reduced during recent years, and can now be ob- 
tained at id. per unit, or even less. The operating companies should 
welcome the accumulator-driven 'bus, in which practically everything 
is reduced down to a contract price per car mile. Accumulator trac- 
tion is admirably suited to London, as the streets are practically level, 
and the road surface for the most part paved. The absence of noise 
and smell would also go a long way to popularise the system. 

The constant voltage of the battery would limit the maximum speed 
of the vehicle on the level, and in this way would prevent the 
dangerous racing which is often indulged in by drivers of petrol 'buses 
belonging to competing companies. The weight of an accumulator- 
driven 'bus is not more than between 10 to 15 per cent, heavier than 
the present petrol gear-driven 'bus, and it is capable of running 35 to 
40 miles on one charge. 



RYKMIELD LORRIES AND 'BUSES. 



The accompanying illustration shows a standard 5-ton lorry recently 
supplied by the Ryknield Motor Company, Burton-on-Trent, to Messrs. 
Hancocks, brewers, Cardiff. The engine is designed to use the cheap 
petroleum fuel which was employed on the Ryknield 5-ton vehicle 
which ran in the last commercial vehicle trials. The lorry is giving, 
we are informed, much satisfaction to his owners. 
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The Ryknield Company have completed a trial with one of iheir 
standard 40-50 h. p. motor 'buses in the service of Rawtenstall Corpora- 
tion. As a result the CorpK)ration have accepted the vehicle, and have 
ordered another of similar construction During the trial not the 
slightest trouble was experienced with the 'bus. It ran on hilly routes, 
and the petrol consumption averaged a gallon to fully six miles. In 
view of the gradients and heavy roads owing to rain, this fuel 
consumption is very satisfactory. 



Liverpool Motor Cabs.— A service of motor cabs organised by Mr. 
J. T. Lawton was begun in Liverpool on February 10, when 25 
vehicles were put on the streets. 



MOTOR OMNIBUS NOTES. 

Hor.se Cab Taximeters. — The Federation of Associated London 
Cab Proprietors have placed an order with the General Electric Com- 
pany, for 1,000 •• Aron " taximeters for horse-drawn cabs. A beginning 
was made during February with placing cabs with these meters on the 
London streets. 

Nuneaton Omnibus Company. — This company has been registered 
with a capital of ;f 1,500 in £1 shares, to carry on the business of 
motor car. omnibus, van and cab proprietors and manufacturers, 
carriers of passengers and goods, etc. 

Messrs. Milnes-Daimler, Limited, of Tottenham Court Road, 
London, are now delivering 14 motor vehieles to the Federated Malay 
States. They are each fitted with their standard 3-ton chassis, the 
bodies being of various types. This firm have also in hand two single- 
deck omnibuses for British Guiana, designed for passenger and mail 
service. These have the latest Milnes-Daimler 22 h. p. chasis. The 
motor has 4 cylinders developing 23B.H.P. at 800 revolutions, the 
cylinders being 100 mm. by 140mm. stroke. 

Tickets for Motor Cabs— The General Motor Cab Company, 
I^ndon. have, it is announced, completed arrangements for issuing 
books of tickets in place of the system of paying the cab driver in coin. 
The pages of the book are perforated in squares, these representing 
sums of twopence and upwards. The habitual user of the company's 
cabs can buy a book of tickets, and on each occasion that he has to 
pay his fare he tears out as many squares as represent the sum and 
hands them over to the driver. A reduction of 5 per cent, is allowed 
for this payment in advance. 

Motor Taxation and Road Maintenance. — The Motor Union, 
through a deputation to the Chancellor of the Exchequer, have urged 
on the Government that in any increased taxation of motor vehicles 
the money should go to a central fund and be distributed as grants in aid 
to local authorities for the purpose of highway maintenance. Follow- 
ing this up, the Union have circulated throughout the country a 
petition for signatures. Its prayer is to the same effect, and it is 
addressed to the Government. The signatures are to be returned by 
March 25 to the Motor Union, 1, Albemarle Street. Piccadilly. 
London. W. It may be noted that while the Union are not opposed 
to a small additional tax on pleasure cars, they think the taxation on 
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MOTOR TRAFFIC. 



public service vehicles is already heavy enough, and should not be 
increased. 

Trouble from Back-Firing. — At Southwark County Court on 
February 17, Messrs. Sainsbury, provision merchants, sued the London 
Road Car Company and Messrs. J. Cooper and Company for ^79 los. 
for the loss of a horse. The case for the plaintiffs was that one of their 
two-horse vans was being driven along Bow Road when a motor 'bus 
belonging to the Road Car Company back-fired. The noise startled 
a horse belonging to Messrs. Cooper, and it swerved with the result 
that one of the shafts of the van it was drawing penetrated the flank 
of one of the plaintiffs' horses, causing such injury that the animal 
had to be killed. The Road Car Company denied the back-firing. 
The jury found f'^r the plaintiffs agaiost the Road Car Company for 
the sum cLiinc 1. and in favour of Messrs. Cooper. The plaintiffs 
were ordered to pay Messrs. Coopers' costs on the ground that they 
ought not to have been made defendants 

Tramway and 'Bus Competition. — The Great Eastern London 
Motor 'Bus Company eai I y in February began running a service of 
motor 'buses between Stratford and Ilford, competing directly with the 
Uford municipal tramways. The Ilford Tramways Committee at once 
rose to the occasion, ran a more frequent and faster service of cars, 
and increased the length -of the penny stage. The tramway receipts 
showed a falling-ofl, and no doubt the working expenses are higher. 
The Committee, however, are determined to do everything possible to 
retain their traffic, and if the 'bus company continue the struggle it 
must prove a losing concern for them The tramway may be expected 
to run the 'bus off the road, unless the latter also serves a good district 
not reached by the tramway. In addition to that, the municipal 
undertaking conducted under Parliamentary powers must be continued, 
while the omnibuses can be taken off whenever the company^are tired 
of losing money on them. 

Heavy Damages against a 'Bus Company. — In the King's Bench 
Division on February 15, Mr. M. H. Hemple sued the London Road 
Car Company for damages for personal injuries alleged to have been 
caused through the negligence of defendants' servants. The plaintifiPs 
case was that on May g last, while riding a bicycle near the Marble 
Arch, he was knocked down by a motor 'bus belonging to the 
defendants. The injuries he sustained were so serious that his left 
leg had subsequently to be amputated. As a consequence of the 
accident he pleaded that he had suffered a loss of profits in his 
business. The defendant company denied negligence and pleaded 
contributary negligence, and their case was that the accident arose 
through the plaintiff attempting to pass between the 'bus and the 
other traffic when there was not sufficient room. The jury found for 
the plaintiff, damages ii^o. 

Resilient Road Wheels. — The Atlas Engineering Company, 
Levenshulme, Manchester, a firm which have for some time past 
been specialising in the manufacture of resilient composite road 
wheels, have secured a repeat order for their wheels from the 
Vanguard Motor Omnibus Company to be fitted to Milnes-Daimler 
'buses. Among other firms who have adopted these wheels are 
the Daimler Motor Company, Limited ; the Bristol Carriage and 
Tramways Company, Limited ; the Wolseley Tool and Motor Car 
Company, Limited ; the Great Central Railway ; Argyll Motors, 
Limited ; and the Great Eastern Ix)ndon Motor 'Bus Company. 
One of the great advantages of this particular production is that 
the body of the wheel being one complete steel casting, with hollow 
spokes, there is no possibility of shrinkage, the cause of much 
trouble experienced by the use of wooden wheels. This company 
have recently designed a resilient wheel suitable for use on tramways, 
for which it is claimed that they possess the excellent quality of silent 
running. 

Liability for Skidding. — An important question was raised by 
a decision of Judge Woodfall in Westminster County Court on 
February 21 in an action, Gibbons t*. the Vanguard Motor Omnibus 
Company, in which the plaintiff, who is lessee of the Holborn 
Empire Music Hall, claimed for damages done to three standard 
lamps outside his premises by a skidding omnibus. The Judge held 
that a vehicle on the roadway had done damage on the footway, and 
the onus was shifted to the defendants. The motor omnibus was duly 
licensed to ply for hire, it was submitted, and the driver was not 
guilty of negligence, as the omnibus was on a greasy road and skidded. 
A motor omnibus was liable to skid, and when skidding it was 
impossible to control the movement. He found that the defendants 
ran on the public highway a vehicle with knowledge that the surface 
of the roadway was in a condition likely to cause the vehicle to 
become out of control and a source of danger and injury. He was of 
opinion that the defendants were liable (i) for placing a nuisance on 
the highway ; (2) for negligent use of the highway. The fact that the 



vehicle was licensed to ply foi* hire did not, in his opinion, absolve the 
defendants from liability. He gave judgement for the plaintiff, and 
granted leave to appeal. 

New Motor Cau Companies.— The prospectus- was issued on 
February 12 of the Provincial Motor Cab Company, Limited. The 
capital is divided into 300,000 preferred ordinary shares of £\ each, 
and 60,000 deferred shares of is. each. Of the preferred ordinary 
shares. 260,000 were oflered for subscription. They are entitled to a 
non-cumulative preferential dividend of 7 per cent, and one-half of the 
net profits remaining, after carrying 10 per cent, thereof to a reserve 
fund, the other half of such balance being payable to the holders of 
the deferred shares. The company intends to supply the principal 
provincial cities of Great Britain with an efficient system of taximeter 
motor cabs, and to take over certain contracts for options to purchase 
250 Darracq cars, 100 Charron cars, and 100 Siddeley cars. Of these 
450 cabs, 80 are ready for delivery and available for immediate service 
The cost to the company of the whole of the cars will be /" 188,000. 
and, after payment of this amount, there will remain from the proceeds 
of the present issue and the deferred shares £75,000, which will be 
available for the purposes of garage, workshops, working capital, etc. 
The bodies of all the cabs will be so constructed as to accommodate 
four passengers and luggage It is estimated that each cab should 
return a profit of i6s. per day, or /loS.ooo per annum for the 450 cabs, 
which is reduced to ;f73.ooo by allowances for rent of taximeters, 
depreciation (sufficient to write off cost of cabs in six years), etc.— 
Another company, called the Metropolitan and Provincial Cab Com- 
pany, Limited, has been formed with the intention of working in the 
provinces. It has given an order for 200 chassis to the Mass Motor 
Company, London. 

An Antiquated Charge. - An interesting case came before 
Harrogate Police Court on February 18, when H. G. Burkett, a driver 
in the employment of the Harrogate Road Car Company, was charged 
with an offence under the Locomotives Act, 1865, with driving a 
locomotive at a greater speed than two miles an hour For the 
prosecution it was stated that the police felt bound to take action if 
they considered that the law was being infringed. The charge was 
brought under section 4 of the Act of 1865, in which it was stated that 
it was not lawful to drive a locomotive along any turnpike road or 
highway at a greater speed than four miles an hour, or through any 
city, town, or village, at a greater speed than two miles an hour, and 
any person acting contrary was liable to a penalty not exceeding £\o. 
In the Ixjcomotives Act of 1896 it was provided that the restrictions 
should not apply to any vehicle propelled by mechanical power if 
under five tons in weight unladen, and providing it was so con- 
structed that no smoke or visible vapour was emitted, except through 
temporary or accidental cause. The facts of the case were that on 
January 15 the defendant was driving a car at about six or seven miles 
an hour, and there was emitted a quantity of steam from the funnel 
and from the exhaust. The car hsid been under observation for ten 
days before, and steam was emitted from day to day, and it could not 
be said to be a temporary cause. Police evidence having been heard, 
the casj for the defence was taken. The argument was that the charge 
had been brought under an obsolete Act, which had reference to traction 
in relation to the man with the red flag in front. The whole matter 
turned on the question whether the vehicle was a motor car. In the 
course of evidence, Mr. Thomas Clarkson, the manufacturer of the 
'buses, said that one of the Harrogate 'buses had run in I^ondon 
without any police complaint being made. The reason that most of 
the cars emitted steam was because the service was not yet properly 
organised. The case was dismissed, each side to pay their own costs. 
The bench held that the emission of steam was temporary and 
remediable. 
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THE COMPLETION OF THE FIRST TRAMWAY SUBWAY IN LONDON. 



The Missing Link in the London County Council's Tramway System. 



The extension connecting the subway under 
Aldwych with the tramways on the Victoria 
Embankment has now been completed, and a 
service of single-deck cars will be provided from 
the extreme north of London over Westminster 
Bridge to Kennington Gate and to the Tower 
Bridge. When the lines have been laid over 



and it will be interesting to note how this unique 
arrangement will work in practice, for it has not 
been conclusively proved that a service of single- 
deck cars is not the most efficient in the end, 
especially with increased speeds. 

In our issues of June 9, 1904, and January 11, 
1906, we described and illustrated the subway 




The Entrance to the Subway with Conduit Tramways under Construction. 

(As seen from Waterloo Bridge.) 



Blackfriars Bridge, the ** cocked hat '' at Water- 
loo Bridge will practically be the junction for 
the three through routes, north, east, and west. 
Should it, however, be found desirable to turn 
back any of the cars, the base of the ** cocked 
hat '' could be used for that purpose, while the 
through traffic went round the other two sides of 
this triangle. All these matters have no doubt 
been carefully considered by the chief officer. 



which had been constructed under the new 
thoroughfare of Kingsway as far as the north 
side of the Strand, and we gave the longitudinal 
section right on to the Embankment. The 
dead end of the subway between the Strand and 
the first station in Kingsway has so far been 
used as a cross-over, and as a depot with inspect- 
ing pits, etc. In our issue of January 10, 1907, 
we described the double junction — a plan of 
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which is given below— between the Embankment 
lines and the subway right into the opening 
under the western wing-wall of Waterloo Bridge. 
It is this junction which has been termed the 
** cocked hat.'' The special structure over the 
District Railway and the points and crossings at 
the mouth of the subway were not constructed 



out to about £9>o a foot run, or half a million a 
mile, which, under all the circumstances, must 
be considered a moderate price. The subway 
is entirely under Wellington Street, and the 
approach to Waterloo Bridge, both of which are 
subject to the jurisdiction oif the London County 
Council, so that, beyond meeting certain require- 
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Elevation and Pian of the North West Wing Waii of Waterloo Bridge. 

until after the length from the north side of ments of the Duchy of Lancaster and of the 

the Strand had been sanctioned. Somerset House Authorities, which, however. 

The new work now to be described is, there- added considerably to the trouble and expense, 

fore, only about a furlong in length, but it has no compensation had to be paid and no land 

cost between ^^50,000 and ^^60,000, or more than had to be acquired. 

the whole length of the line between York Road, The longitudinal section in our issue of June 9, 

Lambeth, and John Carpenter Street; this works 1904, shows a down gradient of i in 20 between 
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Plan of the Double Junction on the Victoria Embankment at the Entrance to the Subway. 
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Kingsway and the Strand ; then comes a short 
down grade of i in 108*30 under the Strand, 
and a level length of line about 500 ft. long right 
on to the Embankment ; this piece of level 
minimises the danger of any runaway down the 
steep grade. The portion of the subway from 
the Gaiety Theatre to about one-third of the 
way down Wellington Street consists of two 



as the rails reach the Embankment the perma- 
nent way follows the design of the lines thereon 
as described in our notice of January 10, 1907. 

The approach road of the bridge along 
Wellington Street is supported by a series of 
brick arches, on piers of the same material, 
floating for the most part on mud by means of 
a timber grid. This was found to be in such 
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Longitudinal Section at North End. 

pieces^of straight joined by a gentle curve, and 
is laid in separate single track tubes, which were 
constructed by the help of the Greathead shield 
used under Holborn, and they are similar to 
those tubes. From here to the end the tunnel 



Longitudinal Section at Embankment End of Subway. 

excellent condition that not a single crack was 
discovered in the whole of the structure. As 
the foundations of some of the piers were above 
the level of those of the new work, it is evident 
that the piercing of a large hole through these 
piers, and the necessary underpinning was a very 
ticklish operation ; but so carefully and skilfully 
has this been done that the brickwork is not dis- 
turbed in any way, nor has any settlement what- 
ever taken place. It was found that the massive 
wing of the bridge rested on an old river wall ; 
owing to the wing wall having to be extended 
to make room for the large arch, which takes 
the place of the one over the steps (now done 
away with) the new work projected beyond the 
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General Plan of Subway from Embankment to Aldwych. 



is constructed for a double line with a crossover 
near the centre of the length. From this point 
a gentle S curve leads to a short bit of straight 
at the mouth. The permanent way on the single 
and down line portions is similar to that fully de- 
scribed and illustrated in our issue of January ii, 
1906, as laid down under Holborn and in the 
remainder of the subway respectively. As soon 



old river wall and three large screw piles have 
been driven to support the lengthened wing wall. 
The appearance of this wing has, if anything, 
been improved, and most of the huge granite 
blocks were used again, but had to be supple- 
mented with additional ones ; these, until 
begrimed by London smoke and dirt, will 
present a rather patchy appearance. 



Digitized by 



Google 



26o 



THE TRAMWAY AND RAILWAY WORLD. 



[April 2, 1908. 



The plans and sections reproduced give a very 
good general idea of the massive construction 
of this short piece of work. It will be seen that 
on leaving the old brick arches and for a length 
of about 60 ft. the overhead construction is 
altered, and that the whole of the work rests on 
a massive raft of concrete reinforced by deep 




joists. In order to cut the holes through the old 
brickwork for the subway, stanchions were first 
erected on each side of the piers. On the top 
of these the main girders were fixed parallel to 
the piers. At the level of the top of the cross 
girders needle joists were passed through holes 
cut for the purpose resting on the cross girders, 
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Section Shewing Permanent Way in Single Line Tube. 
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and just below a stone course forming the spring- 
ing of the arches. The raft of concrete already 
mentioned formed the foundation of these stan- 
chions and of the old brickwork piers where 




Aldwych Station in Subway. 



their footings were above it ; these all rest on 
longitudinal joists laid on top of those rein- 
forcing the concrete. All this work had to be 
done very gradually and carefully before the old 



form a retaining wall for a certain height, above 
which a brick wall was built up to the ceiling, 
so that the subway is cased in all round. 

It is evident that had any portion of the old 
work been allowed to collapse the whole of 
Wellington Street would have subsided on to the 
mud beneath, and the effect on the buildings 
lining the street would have been disastrous. 
No doubt the untouched portion of the old brick- 
work will have to be watched to see that the 
increased vibration due to the tramway traffic 
does not affect it injuriously ; though, seeing that 
it has successfully borne the very heavy and ever- 
increasing road traffic without showing any 
signs of weakness, there is every probability of 
its standing up to the new conditions without 
injury. 

Work on this link was begun just about twelve 
months' ago, and has been carried out by the 
Works Department of the London County 
Council under Mr. G. H. Humphreys. The 
Cleveland Bridge Company, of Darlington, 
supplied the ironwork ; the resident engineer- 
in-charge was Mr. F. O. Stanford, and the 
immediate svipervision of the construction work 
was under Mr. W. C. Copperthwaite, and of the 
track work under Mr. T. C. Way ; while to Mr. 
Maurice Fitzmaurice, C.M.G., the.chief engineer 




The Entrance to the Subway Under Construction. 

supports to the brick arches could be cut away 
entirely. The spaces between the piers are 
covered by ceilings level with the top of the 
stanchions, partly of corrugated troughing and 
partly of concrete strengthened by expanded 
metal between the reinforcing joists. The invert 
of the subway was carried up the sides so as to 



Single Tunnel Under Construction. 

to the Council, is due the credit of designing and 
successfully carrying out the whole work. Mr. 
A. L. C. Fell, chief officer of tramways, is, as 
usual, responsible for the cars and equipment, 
while the laying of the cables and other electrical 
work has been under the charge of Mr. John 
Rider, the tramways electrical engineer. 
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THE STRANG GAS-ELECTRIC SYSTEM. 

An interesting rail-motor car has recently been com- 
pleted at the works of the J. G. Brill Company for the 
Strang Gas-Electric Car Company. The car will make 
trips over all the main steam lines east of the Missis- 
sippi River, stopping at the principal cities for parties 
of railway experts, who will inspect the car and test its 
capabilities with a view to equipping branch and feeder 
lines with cars of this kind. The Strang system has 
already been described in these pages, but it may be 
useful to recapitulate briefly its principal features. It 
consists of a gas engine with a direct-connected gen- 
erator, electric transmission and control, direct electrical 
connection between the generator and truck motors, 
and a storage battery. The working of a car is 
practically the same as an electric trolley car. but, 
unlike the trolley car, it produces its own current, and 
is, therefore, independent of trolley wire and power 
house ; in fact, it carries a complete power-house with 
it. The generator and engine have a capacity sufficient 
for normal requirements, the generator furnishing all 
the current necessary ; but when starting or ascending 
a grade the current necessary would demand an engine 
and generator of much larger capacity were it not for 
the storage battery, which takes -care of the ''peak'* of 
the load. The storage battery is charged while the car 
is coasting down grades, coming to a stop or standing 
still, the engine running until automatically throttled 
when the batteries .attain the full capacity. The 
Strang system with its storage battery admits of a 
comparatively small power plant. The battery is 
placed underneath the car, and the engine room only 
needs to be large enough for the engine and the 
generator. The engine has its six cylinders in line to 
make it as narrow as possible, and leaves ample room 
for persons to enter the compartment and inspect the 
operation of the system. 

The *' multiple unit control" is used, and enables the 
car to furnish current to other cars equipped with 
motors, to which it may be coupled. The car will hold 
sufficient gasoline to carry it 200 miles, and consumes 



The car is built of steel, with the exception of the 
interior, which is composed of vermilion wood, richly 
carved and inlaid. Behind the engine-room is a 




Interior of Strang Car. 

compartment furnished with seats placed transversely 
and upholstered in red leather ; the rear compartment 
has comfortable wicker chairs and the usual fittings of 
a Pullman car. The observation platform at the rear 
is enclosed with handsome brass railings. On entering 
the car one immediately notices that instead of the 
usual form of dome, the roof is of a complete arched 
type, prevented from being monotonous to the eye by 
ventilator sashes set in at regular intervals, and allow 
ing a soft light to come from above through the stained 




Gas-Electric Railway Motor Car. 



about six-tenths of a gallon per mile. The cooling 
system consists of radiators placed on the roof of the 
car, and circulation is secured by a motor-driven tur- 
bine pump. The passenger compartments are heated 
by pipes connected with the water system. The new 
car, which has been named '* Irene," seats 75 passen- 
gers, and will maintain a speed of 55 miles an hour. 
It can be made the motor-car of a train, being capable 
of hauling three trailers carrying 75 passengers each. 
In the event of mishap, its double system of power 
allows its batteries to carry it for 15 miles. 



glass with which they are furnished. The ornamenta- 
tion of the ceiling is Oriental in character, and lends 
the effect of height by ribbons of gold of irregular 
length reaching toward the centre. 

The car measures 66 ft. in length over all, and its 
weight complete is 114,000 lbs. The engine is of the 
vertical four-cycle type, having six cylinders, loi in. by 
9 in., and develops 150 h.p. at 425 k.p.m. (continuous 
rating). The generator is of 85 k\v., 250 volt, direct 
current, shunt wound interpole, and the two motors 
are each of 100 h.p., 250 volt, series wound interpole 
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type. The battery consists of 112 cells of the Plante 
type of 300 ampere hours* capacity. The cooling and 
heating system consists of an electrically-driven centri- 
fugal pump, circulating jacket water through radiators 
on roof or through heating pipes in passenger compart- 
ment. The trucks are the standard Brill No. 27 — E3 
type. The car body was designed by W. B. Strang, 
president, and L. G. Nilson, chief engineer, of the 
Strang Gas-Electric Car Company. The engine and 
accessories were designed by Mr. L. G. Nilson, and 
the generator and motors were designed and built at 
the Brill Company's shops, under the personal super- 
vision of Messrs. Strang and Nilson. 



BRAKE OPERATING GEAR. 



By W. Park. 



A great deal of attention has recently been devoted to 
the subject of brakes for electric cars, and considerable 
ingenuity has been shown in the methods put forward 
for stopping a car in cases of emergency. When a car 




Fig. 1. 



Fig. 2. 



gets out of control on a gradient it is usually due to 
skidding of the wheels through improper application 
of the brake. It is generally appreciated that the 
best braking effect is obtained when the wheels are 
on the point of skidding, but when skidding actually 



brake gear will be readily understood. This is par- 
ticularly desirable if the motorman is to be relieved 
from unnecessary exertion ; for the frequent stopping of 
fast and heavy cars by means of the hand brake calls 
for a great amount of physical effort, and a good deal 
of this exertion is wasted if the brake gear is inefficient. 

In view of these definite requirements it is astonishing 
to find what a clumsy and inefficient mechanical device 
is in general use for transmitting the necessary pull 
from the brake spindle on the platform to the wheel 
blocks. The gear in use on the horse cars has been 
adopted practically without modification. Nothiijg 
could well be simpler than this contrivance. A rough 
chain connected to the brake blocks is wound round 
the end of the spindle by turning the lever. The 
method has several disadvantages. If the wear of the 
brake blocks is not taken up, there is a danger of the 
chain mounting on the preceding coil and so increasing 
the effective diameter, and consequently seriously 
limiting the pull obtained. 

There is also a loss of energy due to the rubbing of 
the rough chain when under tension on the coils already 
in position. Probably the greatest source of loss is the 
movement of the links on one another when being 
coiled in place under tension. This movement of the 
links is shown in Fig. i. Each link, when coiled on 
the spindle, moves from ** B " to ** C," this slipping 
action resulting in frictional loss of energy. There is 
also a slipping action of the link when coming into 
contact with the spindle at *' A,'* which means further 
loss of efficiency. 

Fig. 2 shows another bad feature of the chain and 
spindle, which is more or less noticeable according to 
the design of chain, being particularly evident when a 
long link chain is used. When the pull on the chain is 
in the direction '' CB," the effective radius of the gear 
is It'6 in. in the example shown, but when the pull is in 
the direction '* CA '' the effective radius is if in. The 
leverage obtained thus varies about 30 per cent., 
according to the actual position of the chain on the 
spindle. 

The effect of this irregularity in the leverage- may be 



:^ 



^ 



ff|lWi+i-H-H-H-H+l4|TH ^- 



-|.-^-,» ^~,— .- — .. — -r.. ' _in: 



il ! 



eb-:h=3- 




^^Ko-eM>-(a(e-<^(e- exe -e)^ 




§^(e-exeexe^xe^ ^^:^^P^-£:-J- -|- - 



3^3_ 



Fig. 3. 



occurs the braking action falls to a very low value. 
It is. therefore apparent that to get the best results 
with the wheel brake rather delicate handling of the 
brake lever is necessary, especially when the rails are 
in a greasy condition. When it is considered that 
the modern electric car weighs when fully loaded with 
passengers as much as 16 tons, and is capable of 
travelling at speeds up to 25 miles per hour, the 
necessity for installing an efficient and easily regulated 



to seriously limit the power of the brake, or to make 
satisfactory adjustment of the pull very difficult. 

As long as tramway engineers are satisfied with this 
type of platform gear, car builders will continue to 
supply it, as it is cheap to make and in general use, 
but, if an efficient mechanical gear is insisted upon, it 
will be readily forthcoming. 

As a suggestion in this direction, the gear shown 
in Fig. 3 is worthy of attention, and it should be 
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possible to instal it at a reasonable cost. The following 
is a general description of the gear which is fixed uhder 
the platform of the car : 

The vertical spindle ** A *' carries the usual hand 
lever, and the chain sprocket *' B '* is securely attached 
to its lower end. A loop of chain ** C *' gears with 
this and an idle sprocket " D.'' A special link " E " 
is connected to the chain and the forked pull rod ** F *' 
is fastened to the link by means of a bolt and nut. 
A supporting bracket attached to the bottom of 
the platform keeps the rod in its correct position. 
The gear shown in Fig. 3 is suitable for use on a 
bogie car where the floating lever is about the same 
height as the gear. The same arrangement may be 
adopted for single truck cars where the truck lever is 
lower than the operating gear by using a guide pulley 
fixed under the platform and a short length of flat 
linked chain connecting to the pull rod. 

The use of a gear designed on these lines should 
considerably improve the efficiency of the hand brake, 
and may be used for either a wheel or slipper brake. 



MAINTENANCE OF TRAMWAY TRACK. 



Manganese steel is now generally recognised as being 
the only suitable material for tramwd[y track work 
wh^re any large amount of traffic is to be dealt with, 
and, as is well known by tramway engineers, this 
material cannot be dealt with by the ordinary cutting 
tools, i,e,, chisels, sates, files, etc., owing to the extreme 
hardness of the material. Owing to the varying amount 
of traffic which passes over the different tracks of a 
junction, it is obvious that there will be a dfffer^nce in 
the amount of wear which takes place on the different 
tracks, and consequently when the car is passing from 
0|ie track to the other there is a drop from the higher 
to the lower level, causing a pounding action, which 
will have a hammering effect on the running surface, 
and this undoubtedly causes far more damage to the 
track than any amount of ordinary traffic would do. 
When this arises, it is absolutely necessary, in order to 
lengthen the life of the junction, to level up these 
surfaces. The generally recognised method of dealing 
with this is by grinding off or tapering the higher 
surface to the lower one. 




Fig. 1. 

In most junctions it is necessary that the amount of 
repairs should be kept as low as possible, not only from 
a financial point, but also because of the disturbance 
of the traffic owing to the renewal of these junctions, 
and anything that will lengthen the life of same is 
worthy of the most serious consideration on the part 
of tramway engineers. If this pounding action is 
minimised by keeping the running surfaces fairly level, 
the life of the junction should be considerably 
lengthened, and all Corporations and tramway 



companies will be well advised to obtain the most 
suitable tools for accomplishing this purpose. 

In addition to the damage done to the track through 
uneven surfaces, they also entail considerably more 
wear and tear on the car trucks, bringing about broken 




Fig. 2. 
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Fig. 3. 

springs, loose joints, etc. The same thing, of course, 
applies to the ordinary rail joints, which, all engineers 
recognise, are subject to very uneven wear, and it is 
necessary for these joints to be levelled up from time to 
time. 

Fig. I gives an idea of what takes place in a junc- 
tion with a varying amount of traffic over converging 
tracks. Fig. 2 shows how this should be levelled off to 
do away with the pounding action which takes place 
when the car wheels drop from the higher to the lower 
level. F'ig. 3 shows the general method of levelling up 
rail joints by up-setting, or raising the end of the worn 
rail, which is then ground down to bring the two 
surfaces level. 

In order more fully to meet the requirements of such 
work, Messrs. George Robson, of Eclipse Engineering 
Works, Sheffield, have recently introduced the machine 
illustrated in Figs. 4 and 5, This machine, it will be 
seen, is self-contained, being driven direct through gear- 
ing by the electric motor mounted in the centre of the 
carriage. The emery wheel is carried in the crosshead 
of a long sliding frame, and is driven through bevel gears 
by the shaft to be seen between the two bars forming the 
sliding frame above referred to, A long keyway is cut 
in the shaft to permit of driving from the motor with 
the shaft extended to any desired amount within a 
range of 3 ft. Within this limit the machine may be 
worked without shifting the carriage. The two outer 
shafts or frame bars are carried between rollers, which 
act as guides. The whole arrangement, motor and 
sliding frame, is carried in a cradle, and pivoted so 
that the emery wheel may be raised or lowered while 
working. It will be seen also from the illustration 
that the machine is mounted on a turntable carriage, 
and it will swing completely round on its base, so that 
work may be done in almost any position. The 
question of balancing has been carefully considered, 
in order to render it possible for any one unskilled 
man to work it. The machine is very steady, and free 
from vibration in working ; and, though light, it is 
amply strong enough for its work. One of these 
machines has recently completed a nine months' trial, 
during which period no hitch of any kind occurred in 
the working. 

In addition to the uses which this machine can be 
put to on the track, it is a very handy tool for use in 
the car repair shops, and can easily be adapted to take 
the place of, or act as, a grinding machine for truing 
up car wheels without removing them from the truck ; 
the car wheels, being raised slightly clear of the rail, 
are then driven by their own motor, and the emery 
wheel of the track grinder is brought up to the surface 
of the tyres and the whole ground up in position, all 
irregularities being removed. By attaching a rest to 
the cross-head of the machine it can also be used as- a 
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fixed emery grinder for grinding up castings, forgings, 
tools, etc., either on the road or in the depot, thereby 
saving a large amount of labour in chipping or filing. 
For general shop use, where it is not desirable for 
the machine to be moved, Messrs. Geo. Robson and 
Company have designed a modification of this machine. 



complete circle round the centre of the machine, and 
work done in any position and at any angle within 
this radius. The gearing has been carefully designed, 
and all wheels are machine cut from solid blanks of a 
carefully selected quality of steel, specially case- 




Fig. 4.— The Eclipse Portabie Raii Grinder. 

which may be hung from any beam or girder, as shown 
by Fig. 6. This machine is entirely self-contained, 
being driven on exactly similar lines to the track 
grinder mentioned. 

All machines of this type have hitherto been driven 
by means of endless ropes, or belts, but, owing to the 
high velocity at which these work, there is considerable 
wear on them, entailing expensive renewals. In this 
machine, owing to the emery wheel being positive- 
driven, there is an entire absence of slip between the 
motor and the emery wheel, and the firm claim that 




Side £tevstion 




Fig. 5.— Tlie Eclipse Portable Electric Grinder. 



they can get considerably more work from this machine 
by the same expenditure of power, than any other 
machine on the market, and the cost for repairs is 
infinitesimal. The emery wheel may be swung in a 



hardened, and it has been found after an extended trial 
that the wear on these wheels is not apparent. Fig, 5 
shows the portable grinder fitted on feet instead of 
wheels, with transport cart. 
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LONDON, APRIL 2, 1908. 

Not for several years has there 

The Shackles 1 t_ 1 • 1 r 

on the been such a glaring example of 
Industry. ^j^^ iniquity of the Parliamentary 
standing orders which give local authorities a 
power of veto against tramway schemes as that 
which has been afforded at Westminster within 
the past month. The number of bills promoted 
in the present session of Parliament for the con- 
struction of tramways is unusually small, and 
the schemes brought forward are not very exten- 
sive. This applies alike to bills promoted by 
local authorities and those brought forward by 
companies. The reasons are well known. Mone- 
tary stringency has acted alike on both classes 
of promoters. Local authorities, too, are now 
pretty well supplied with lines within their areas, 
and have been chary of going beyond. Com- 
panies have been discouraged by the hostility of 
local authorities. An exception to the general 
backwardness was a gallant band of private 
promoters who sought powers to construct 
various tramway lines in the country round 
London. Such lines included the great com- 
bined scheme for motor roads and tramways 
from London to Windsor, a system of lines 
linking together towns and villages to the south 



of Croydon, tramways from Hammersmith to 
Barnes and Richmond, and a short tramway 
across Kew Bridge to connect the London 
United lines north and south of the Thames. 
With the exception of the last-named scheme, 
for which a dispensation has been granted, all 
these are gone, utterly swept out of existence by 
the fiat of standing orders. It has been found 
impossible to get the consent of the local autho- 
rities, and in the case of the motor roads scheme 
other standing orders have also been infringed. 
Even the London County Council's Tramways 
Bill has been docked of some of its proposals. 
We are not here discussing whether these were 
good or bad bills. That point has not arisen, 
and it could not arise until the bills went before 
Parliamentary Committees to be considered on 
their merits. The grievance is that no oppor- 
tunity is allowed to the promotors to prove their 
case. Various attempts have been made to 
secure a revision of the standing orders, but 
the efforts made have never been heartily sup- 
ported, and they have so far proved unsuccessful. 
It is surely more than time for an organised 
effort to be made to alter standing orders which 
even in the days of horse tramways were 
restrictive, and at the present time are at once 
irritating, absurd, and a shackle on industry. 
We believe that no other kind of undertaking 
which requires to be authorised by private bill 
is subject to this veto by local authorities. As 
some of the large municipalities have had a 
taste of the veto themselves, it is perhaps not 
too much to hope that they will join forces with 
private promoters to get the embargo removed. 
All that promoters want is a fair field and no 
favour. Parliamentary Committees can be 
trusted to consider schemes impartially, and not 
to pass them if it can be shown that they are 
not needed or would be prejudicial to any 
district. If reform is much longer delayed, 
tramway promotion by individuals or companies, 
apart from exceptional cases, threatens to become 
a thing of the past. 

Another electric railway extension 

^EiectTiflcatio^ ^^^ ^^^^ completed in London 

by the opening on April i of the 

Tilbury Company's line between East Ham 

and Barking, a distance of i| miles. The line 

is worked by the District Railway, whose train 
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services now extend from Barking in the east to 
Wimbledon in the west. The District Railway 
tracks terminate at Whitechapel, and the service 
eastward is continued for two miles on the 
Whitechapel and Bow Railway to Campbell 
Road Junction. From the latter point to East 
Ham the District trains run for about three 
miles over the lines of the Tilbury Company. 
The decision to extend electrical traction to 
Barking was made by the directors of the 
London, Tilbury, and Southend Railway in order 
to cope with the greatly increased passenger 
traffic from the latter station. The Tilbury 
Company occupies a somewhat anomalous 
position. It has several large and important 
stations in the eastern suburbs, from which there 
is a heavy traffic into the City. At Barking 
Station, for instance, there are eight platforms, 
and at Plaistow there are six. Yet the company 
has no London station of its own, and the only 
accommodation provided for its trains in the 
metropolis is one platform and bay of the Great 
Eastern Company's station at Fenchurch Street. 
In these circumstances the company has found 
it convenient to turn a considerable proportion 
of its passenger traffic on to the other lines 
running into London, and its alliance with the 
District Railway has, in particular, served a 
useful and profitable end. This is by no means 
the first instance of a steam railway finding it 
convenient to deflect its traffic to an electric 
line on reaching a congested area, but it is the 
first case, we believe, in which the steam com- 
pany has voluntarily equipped its own lines for 
the purpose of feeding another system. In view 
of the general attitude of the railways towards 
electrification, it is instructive to find that this 
enterprising company, which ranks among the 
best dividend earners in Great Britain, has 
thought it well to provide the capital for an 
electrical venture. 



The 



The opening day of the Franco- 
Franco^British British Exhibition is approaching 

with giant strides, and everybody 
connected with the enterprise is working at white 
heat. If only for the reason that a whole army 
of men have directly and indirectly found 
employment on the grounds, on the buildings, 
and on the exhibits, who but for the Exhibition 
would have helped to swell the ranks of the 



unemployed during a most critical time, the 
efforts of the promotors deserve to be crowned 
with success. The Engineering Committees are 
now busy making their final arrangements, 
and the names of the chairmen alone are a 
guarantee that everything possible has been and 
will be done. Sir William H. White is the 
general chairman of these groups — the individual 
chairmen being: Constructional, Sir Alexander 
Binnie, who, amongst other things, is collecting 
a fine series of models ; Mechanical, Mr. T. 
Hurry Riches, who will secure a representative 
display of machine tools ; Electrical, Dr. Glaze- 
brook, whose efforts must to some extent be 
handicapped by the Manchester exhibition, but 
who, nevertheless, is very sanguine of success ; 
Metallurgical, Sir Charles Maclaren, Bart, M.P., 
who has collected specimens of some of the 
heaviest work ever turned out ; Transportation, 
Mr. H. Cosmo Bonsor, M.P., whose name is so 
well known to railway men ; and, finally. Surface 
Transport, Sir Clifton Robinson, who has on his 
committee representative men in all branches of 
his group in which, also, the Hon. Arthur Stanley, 
M.P., must of necessity take a great interest. 
Here, again, the rules of the Motor Union will 
prevent many makers of British motor vehicles 
from being represented; it is hoped, however, 
that a show of great interest to tramway owners 
will make up for this deficiency. All the rail- 
ways and tramways with stations, old and new, 
near or connected with the Exhibition, are 
looking forward to increased traffic receipts, and 
are making extensive preparations to handle 
it— this welcome addition to their takings is only 
one amongst the many benefits that will result 
from Mr. Imre Kiralfy's magnificent conception. 
A proposal which is likely to be carried out is 
that the London County Council tramways in 
Wood Lane should actually enter the Exhibition 
grounds by a loop. Entrances to the grounds 
will be provided from the Uxbridge Road station 
of the West London Extension Railway on the 
south, and from the St. Quintin's Park Station 
on the north, while the Great Western are laying 
a siding from between these two stations right 
into and round the northern boundary of the 
grounds, connected with sidings and turntables, 
serving every part of the enormous Machinery 
Hall. Another entrance will be from a new 
station on the extension of the Central London 
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Railway, while from a new station between 
Shepherd's Bush and Latimer Road the Metro- 
politan and Great Western Railways will deliver 
passengers at the southern entrance. Of tram 
lines and omnibus routes, both horse and motor, 
there are a great many from all parts of London, 
and the daily transportation of three-quarters of 
a million visitors will be easily effected by these 
means, exclusive of those arriving on foot or in 
other vehicles. 

The independent commercial report 
Poslticm^of ^po^ ^he accounts of the tramway 
Tramways Undertakings of the London County 
Council has caused much discussion, 
which has, unfortunately, been largely biased by 
party views. The principal item around which 
contention has chiefly taken place related to the 
loss entailed by conversion to electric traction. 
The facts are, however, quite simple. The 
Council purchased certain tramways which were 
far from worn out, and had the operation of 
these tramways been continued as horse tram- 
ways there is no reason to doubt that the net 
receipts that might have been realised would 
have amounted to a moderate return upon the 
purchase price. The London County councillors 
recognised quite rightly, however, that the public 
would not tolerate the continuance of the anti- 
quated system of horse traction, and without 
much delay the old track was torn up and the 
conduit system was installed. In so doing the 
Council were undoubtedly actuated by the best 
motives. In the conditions under which they 
were compelled to act it is open to question 
whether any better course could have been 
adopted ; but the loss incurred so far, after 
allowing for the value of the old materials, 
amounts to rather over a million pounds, which 
the accountants responsible for the commercial 
audit consider should be debited to revenue. 
The party formerly in control of the Council 
denounce this as ridiculous and contrary 
to commercial practice anywhere. This is 
distinctly rash when the position of the 
auditors is considered. Mr. W. B. Peat and 
Mr. F. W. Pixley are well-known names, the 
former now does, and the latter has recently, 
occupied the position of president of the Institute 
of Chartered Accountants. Cases of scrapping old 
plant before its earning capacity is exhausted, in 



order to make room for new plant of greater 
earning power are more frequent in the United 
States of America than in this country. The 
process is there usually referred to as betterment, 
and the amount of the unrealized value of the 
scrapped plant is always made a charge against 
revenue. We in this country are not always so 
particular. The Central London Railway recently 
afforded an example, when the directors placed 
to capital the loss incurred in scrapping their 
original locomotives. There can be no doubt 
that the practice favoured in America is the 
best, to burden the capital account of a company 
with items of this kind quickly leads to over- 
capitalization, so that the company is not in a 
position to compete on even terms with new 
undertakings. The London County Council 
tramways are in a great measure free from danger 
of competition, but the first instruction to the 
auditors in this case was to deal with the position 
of the undertakings from a commercial point of 
view, and this was in effect an instruction to treat 
the undertaking as liable to the competition of 
rival construction. There is, consequently, little 
cause to complain of the verdict in this respect. 
Nor can any fault be found with the suggestion 
that the Council should adhere to its own reso- 
lution in reference to provision for depreciation. 
The Council have always known that in the 
opinion of their responsible advisers no less a 
proportion than one penny per car mile run 
should be put aside to meet future contingencies 
before a balance was carried to net revenue, 
and it was definitely stated, on more than one 
occasion, that the Council intended to carry out 
that policy. When it was necessary either to 
admit a deficit or to sacrifice its own rules, the 
dominant party in the Council appear never to 
have had the courage to adopt the better alter- 
native. Consequently the amount now properly 
chargeable to depreciation, but not so charged, 
has grown between April, 1903, and March 31, 
1907, to ;/^77,636. During the same period con- 
siderable sums have been paid in relief of rates, 
which it seems clear have been improperly 
allocated to that purpose. The question what 
proportion of expenditure on street improve- 
ments made in connection with tramway con- 
struction should be charged to the latter, is one 
of some difficulty ; but the auditors show quite 
conclusively, we think, that nothing like an 
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adequate sum has been contributed by the tram- 
ways. On the whole, the conclusion cannot be 
resisted that the ratepayers have not been fairly 
treated. While receiving some relief from the 
alleged profits from the tramway department 
they have, in fact, been saddled with additipnal 
rates rendered necessary by street improvements 
required by the tramways, while the depreciation 
of their property in the tramways has not bpen 
adequately provided for. On the other hand the 
users of the tramways have benefited by fares, 
the cheapness of which could only be justified 
if there were actual profits from the working 
of the tramways. As it is, the tramways are at 
present, if the auditors' report be accepted, 
actually working at a loss. In the circumstances 
the only course which the Council can 
honestly take is to study the present system of 
fares carefully, with a view to such increases as 
will produce the necessary revenue, while inflicting 
the least possible inconvenience on the users of 
the tramways. If this is not done, the complaint 
that other undertakings for public transport in 
London are being subjected to rate-aided com- 
petition cannot be refuted. 



CORRESPONDENCE. 



Depreciation. 



To THE Editor of the Tramway and Railway World. 

Sir, — Your notes in the issue of February 6 un- 
doubtedly bring forward again a very important point 
which deserves a good deal more attention than is 
usually given. From somewhat long experience in the 
matter, I may say that depreciation is as a rule treated 
more or less by accountants only, when it ought to have 
the close attention of technical valuers as well, who 
make such subjects a speciality. 

It is folly to say, as you put it, in an off-hand manner 
that depreciation should be allowed for at this rate 
or that rate, with apparently no reason for fixing the 
figures. 

Real depreciation should be treated under two heads, 
one the " Actuarial'' and the other the ** Technical.'' 
The first one is merely a matter of figures, and where 
different parts of a concern are governed by circum- 
stances which limit their life to a known amount, 
nothing is easier than to provide for the amortisation 
by arranging the finances accordingly. The same 
applies to the repayment of a loan — this can be treated 
in the same way. 

A very different case is that of the machinery, whether 
moving or stationary. No power on earth at the present 
time, especially in electrical matters, can say that this 
portion has such a life, and that, another life to run. 
This is borne out by the fact that in many cases plant 
has been thrown out and superseded, which in itself 
was good, and had, as a machine, per se many years to 
run. 

This points to the fact that constant and special 
supervision should be exercised by having periodical 



inspections by independent technical experts, who 
would fix upon figures which would represent the then 
value of the items coming under the heading of plant, 
etc. This in itself would be independently fixed apart 
from the upkeep. There is, however, the factor to be 
considered that no two stations can be governed by the 
same rules as to upkeep, and, here again, this circum- 
stance must be taken into consideration alongside the 
fact above mentioned. 

If the plant were periodically inspected and valued 
as suggested, the expense would be trifling as compared 
with the advantages obtained, and private companies 
and public bodies would have the satisfaction of knowing 
that an expert's opinion had been obtained, and thus 
their interests would be safeguarded, and the accounts 
would give a much more representative value thati if 
the depreciation were merely written off by ** standard 
rates/' which could not under any condition be applied 
to all circumstances and concerns alike. 

The periodical inspection and report by expert 
valuers is daily becoming more the custom where 
private firms are concerned. Directors of Limited 
Companies, being looked upon more and more as 
trustees for money invested in the concern they preside 
over, are in many cases safeguarding themselves by 
such means ; how much more should those who have 
the direction of Tramway and Electrical undertakings, 
consider the interests which they represent ! I think 
I have shown that the means suggested by your leader, 
of having a standard system dealing with depreciation, 
could not be carried out in a manner which would do 
justice to the many concerns whose interest you have 
at heart. 

You are quite right in mentioning that a speaker at 
a discussion when dealing with depreciation seems often 
hazy in what he means, and the community at large 
must thank you for bringing the point forward in such 
a manner that perhaps we shall be able to see light 
come into this all-important matter when treated under 
the two heads which I mentioned at the beginning of 
this letter, the more important being the '' Technical " 
depreciation which is always the **x" in the problem 
peculiar to the installation being treated, and the 
solution of which is ''Treat it on its own, in its own 
building, and on its own merits." A so-called standard 
of technical depreciation is a will-of-the-wisp which 
often leads accountants astray. 

Faithfully yours, 

AjAX. 

South Shields Corporation and *' Fair Wages." 



To the Editor of The Tramway and Railway World. 

Sir, — I see that the County Borough of South 
Shields are advertising for a *' general manager " of 
their electric tramways, and offer the munificent salary 
of ;f 250 per annum ! Is it not time that practical men 
engaged in this profession began to orgjanise on trade 
union lines ? What have the existing associations to 
say for themselves that such a state of things as this 
advertisement indicates is possible? No doubt this 
enlightened Corporation insist upon the usual fair 
wages clause being inserted in their contracts, but what 
class of commercial and engineering experience can 
they expect to purchase at such a rate for a business in 
operation for 16 hours a day throughout the year. May 
they get what they deserve is the ardent hope of 
Yours obediently, 

A Midland Manager. 



Mr. C. C. Butler, assistant in the Willesden electricity depart- 
ment, has been promoted from the second to the first-class division, at 
a salary of /160, rising to /200. 
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THE EDUCATION OF GRANNY. 



We live in an age of Grandmotherly legislation, and 
Granny's special pet is the British workman. Before 
she took charge of him he was a fine manly little fellow, 
though a trifle unruly and uproarious at times, but she 
is doing her best to spoil him and to convert him into 
a coward and a sneak. For all her affection, she is 
more than a little afraid of him ; she knows he is often 
disobedient and troublesome, but she dare not punish 
him, so when he gets into mischief she punishes some- 
body else. If, in spite of warning, he plays with fire 
and burns his fingers, it is the housemaid who lighted 
the fire that is spanked, notwithstanding that if she did 
not light it she would lose her place. Does he make 
himself ill with eating apples? Upset the apple cart 
and drive the old apple woman into the workhouse ; 
she has no business to put temptation in the poor 
darling's way. If he sulks and refuses to join his 
brothers in play, he is encouraged to close the play- 
ground to them, and peacefully to persuade them 
(with brickbats and the buckle end of a belt) to loaf 
with him in the streets till the rules of the game be 
altered to his liking. Whatever he may do is right, in 
her eyes, because he does it, and if the consequences 
be unfortunate it is the fault of someone else, who must 
be made to pay for it somehow. 

The Factory Act of 190 1 was one outcome of this 
grandmotherly notion, which is not confined to any 
particular political party. By it the Home Office was 
empowered to declare any trade dangerous, and to 
frame regulations under which it might be carried on. 
The sole protection granted to those whose business 
was thus regulated was that in case objections were 
taken to the regulations a public inquiry should be held 
before they were passed. It seems to have been 
assumed that the Home Office would be guided by the 
report of its Commissioner, though it clearly had the 
option of putting it into the waste paper basket and 
proceeding as though no inquiry had been held. So 
far as the rnatter has now gone, the former assumption 
is clearly justified in the case of the inquiry into the 
*' draft regulations for the generation, transformation, 
distribution, and use of electrical energy," which was, 
in 1904, declared to be a dangerous trade under the 
Act. True, the initial attitude of the Home Office was 
anything but conciliatory. Quite early in the pro- 
ceedings it declared, by the mouth of Mr. J. H. Gray, 
that if the limits of voltage, below which exemption from 
the rules was granted, were raised, it would not be with 
the consent of the Home Office. That department did 
not settle what pressures were permissible, it only laid 
down the conditions under which they might be used. 
This declaration naturally provoked the question, put 
by Lord Robert Cecil — ** Why, in that case, go through 
the solemn farce of an inquiry at all ?*' If the Home 
Office had made up its mind, and meant to disregard 
the evidence, why all this trouble and expense ? 
Thereat Granny first began to climb down. While 
Mr. Gray could not bind the Secretary of State, he was 
sure he would give due weight to the Commissioner's 
report. But no considerations of expense would 
influence the Home Office where human life was con- 
cerned — a very noble sentiment — and no appeal would 
be allowed from the Home Office and its technical 
advisers. Subject to those conditions the Home Office 
would willingly hear what the objectors had to say and 
try to meet their views. One concession it was ready 
to make unasked. It would not require an occupier to 
be subject to criminal prosecution for defects in 
apparatus on his premises but not under his control, 
such as the fuses on the supply side of his terminals, 
with which he had no right to meddle. Also an 



endeavour would be made to relieve him of any 
obligation to obey two, possibly contradictory, sets of 
rules at the same time. Dual control, by the Home 
Office and the Board of Trade, was to be abolished. It 
appeared subsequently that this involved taking away 
all control from the Board of Trade, save as regarded 
the street mains. 

At a very early stage of the enquiry it became clear 
that the objections were neither small nor on mere 
points of detail, but that the regulations, especially if 
made retrospective and rigidly enforced, would impose 
a crushing burden on the industry. Even the Home 
Office recognised that, but its plea was that its inspector, 
Mr. Kam, was a most benevolent despot; the last man 
to order a station to be rebuilt because it did not 
comply with his regulations. He consulted with the 
engineer, brought him under one of the exceptions, or 
got him to do something cheap to his satisfaction. 
'' They never executes nobody, you know,'* as the 
Gryphon said to Alice. It is necessary to go to 
Wonderland for parallels to this amazing enquiry. But 
the industry is disinclined to be at the mercy of any 
tyrant, however benevolent. He might change his mind, 
or his successor might be less compliant. Moreover, 
engineers had something else to do than perpetually to 
appeal to Mr. Ram against the absurdities of his 
inspectors. The end of it would be that, wherever 
possible, the regulations would be complied with to 
escape worry, though the practice enjoined were neither 
the best nor the safest. As the enquiry proceeded the 
Home Office case was more and more broken down. 
The rules first considered in any detail were 17 and 12, 
the one imposing inter alia certain dimensions 
for switchboard passages, the other ordering the 
general adoption of a no-volt release for all but very 
small motors. With regard to both these, the evidence 
of Mr. Merz, backed by that of other engineers of 
repute, was conclusive. The Home Office ideal of a 
switchboard was already obsolete ; to comply with its 
regulations would mean enormous expense and dimin- 
ished security. The no-volt release for three-phase 
motors had been invented but was not used, and was 
quite unnecessary. Mr. Merz supposed dimensions were 
prescribed because the ordinary inspector could under- 
stand them. It was also contended that the Home 
Office had really no power to be as benevolent as it 
claimed to be in practice. It might grant exemptions, 
but Granny was not the only old woman in the country, 
and any busybody might institute a prosecution under 
the Act if the letter of the regulation were not complied 
with. 

The evidence of the Home Office experts rather 
strengthened the case against it than otherwise, but 
help came from an unexpected quarter. Mr. Campbell 
Swinton offered himself as a witness, and declared 
against any regulation whatever. Leave things 
dangerous, and tell your workmen not to touch them. 
Safeguards are illusory ; there may be a crack in an 
insulating cover, and reliance on it may be the death 
of a man. Regulate the man, not the machine, if you 
wish to be safe. This, of course, was rank treason to 
the first principles of Grannydoni, and, like mosit over- 
statements, injured the cause it was meant to help. 
Some regulation is obviously necessary, though it is 
best made by those on the spot, familiar with the 
special circumstances. It is not enough to tell people 
not to touch live metal ; provision must be made for 
rendering it dead when it is necessary that some one 
should work on it. But it is better that Mr. Lackie 
should make that provision in Glasgow, Mr. Talbot in 
Nottingham, and so forth, than that Mr. Ram should 
make it for the whole kingdom. 

So things went on, and the humiliation of Granny 
became painful to witness. No one doubted her good 
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intentions, her belief that it was her duty to safeguard 
her precious one, and her real anxiety to give as little 
trouble as possible in so doing. But as her education 
proceeded it evidently dawned on her that she was 
meddling in a matter she did not quite understand, 
and between her reluctance to confess so much, and 
her fear of being shown up as an obstinate old fool, 
she stood trembling, afraid to climb either up or down. 
At last a happy suggestion was made. Why not settle 
the thing in private ? Certain representatives of the 
principal objectors might meet the Home Office repre- 
sentatives and talk things over in a friendly way. The 
idea was acted upon and the result is before us. A 
new set of regulations has been issued, from which 
nearly everything objectionable is eliminated. It 
bristles with saving clauses, such as **so far as is 
reasonably practicable," and ** where (or when) neces- 
sary.*' The dimensions laid down in ** sweet 17'' are 
partly retained, but the main objection to them is 
removed by making the rule applicable only to switch- 
boardsand pa.ssQ,gev/3,ysconstructed after January 7, 7909; 
and the alternative of divisions, screens, and other 
suitable means is offered. Regulation 30, respecting 
the posting of instructions for the treatment of shock, 
is left for the Commissioner to deal with, and the 
structure of sub-stations was left for further argument 
(finally the Home Office agreed as to the reasonable- 
ness of making some concession to the special difficulties 
in London, where the size of underground sub-stations 
is restricted, against the desire of the undertakers, by 
the action of local authorities). But in the main, the 
objections raised to the original draft have been met ; 
Granny has climbed down completely and her education 
is finished. One trifling defect remains that could 
easily be remedied, and is due, in part, to the way in 
which the rules have been amended. ** That's not 
a regular rule; you invented it just now," said Alice 
to the King of Hearts. There was a good deal of 
this sort of thing at Caxton Hall last month, and, 
in consequence, some of the rules are disfigured by 
inelegancies of diction (such as split infinitives) and 
redundances of language. It does not matter much, 
for the regulations are intended to be observed, not to 
be read : but, after all, the Home Secretary is the 
King's Minister, and, it is not fitting that he should 
make fritters of the King's English. 

When the inquiry was resumed on Tuesday, March 
24, a few verbal corrections were submitted, one of 
which, strange to say, was the removal of a split infinitive. 
The opposition, while allowing that the rules were now, 
as Mr. Faraday Procter pithily put it, '* harmless though 
useless," still asked for further concessions, of which 
the chief were — (i.) That no prosecution should be 
taken under the rules without the fiat of the Home 
Office — This was conceded in principle, subject to the 
opinion of the law officers as to the means of securing 
it. (2,) Exemption in all cases where the pressure did 
not exceed 250 volts ; and (3.) Arbitration by an expert 
in case of dispute. As regards (2.) it was urged that 
there had never been a fatal accident, at low pressure, 
save that in the Fulham baths ; and it may be noted 
that the regulations would not have prevented that, 
since public baths are not a factory, nor is a bather an 
employee. Mr. Gray replied by asking whether an 
industry must needs take its toll of lives before any 
precautions were taken to make it safe ; and he put 
Mr. Patchell in the box to give evidence as to experi- 
ments made at low voltage, with conductors half-an- 
inch thick firmly grasped by the hands; part of which 
evidence was that at 65 volts alternating ** I could not 
grasp them as hard as I could." The experiments 
were clearly made ad hoc, for no one knows better than 
Mr. Patchell that these are not the conditions under 
which workmen receive shocks in actual practice. It 



was also pointed out how unfair to alternate current 
supply would be a rule which would bring all A.c. work 
under the regulations, while exempting many d.c. 
systems, and that the small user, if he were 
worried by being brought under this Act because 
he employed two or three girls in hat trimming at the 
back of his shop, would give up electric light and go 
back to gas. But Mr. Gray was obdurate. A man 
might touch live metal while standing on a high platform, 
and be startled so as to get a fatal fall. Or a fuse 
might blow in his face. It was quite impossible to get 
Mr. Gray to understand that the blowing of a fuse was 
a question of current, not of voltage at all, and that 
the higher the voltage in general, the less the current, 
and, therefore, the less that danger. 

With respect to arbitration the objectors naturally 
prefer that technical questions should be argued before 
a technical judge, not before a bench of magistrates. 
Granny no less naturally prefers the more ignorant 
tribunal. She has cut a pretty figure before one tech- 
nical Commissioner, and does not want to repeat the 
experience. Mr. Gray's argument was that of the 
Wonderland executioner when called on to behead the 
bodiless Cheshire cat — ** He had never had to do such 
a thing before, and he wasn't going to begin at his 
time of life." The present inquiry had been substituted 
by the legislature for arbitration, and the Home Office 
had no arbitration under the Factories Act. The coal 
mines regulations provided for it, but that was a very 
small industry, and the less said about it the better. 
Mr. Swinburne's report will be awaited with much 
interest, as also the Secretary of State's action thereon. 
The inquiry has made it abundantly clear that it was 
an error of judgment to declare the electrical industry a 
dangerous trade at all, while the much more dangerous 
gas goes unregulated, and that the Home Office is 
quite incompetent to regulate it. It is the Home 
Office that is dangerous. But the sting has been taken 
out of the regulations, and if adequate protection can 
be secured against the busybody and the untechnical 
bench, Granny may be allowed to retain the semblance 
of authority without serious harm to anyone. 



GARCKE'S MANUAL. 



The twelfth volume of the Manual of Electrical Undertakings and 
Directory of Officials, compiled under the direction of Mr. Emile 
Garcke, has now appeared. There are the usual statistical notes on 
the industry, and it is not surprising to find that there was less progress 
during last year than during the year before, in spite of the greater 
activity of trade generally. The reviews of the several branches of 
the industry— electric light, power, traction, telegraph, telephone 
manufacture, and miscellaneous — are conducted with usual regard for 
perspicuity and condensation with which the recurring issues of the . 
manual have long accustomed us. As frequent users we can also 
vouch for the substantial accuracy of the constitution — accounts, 
comparative tables, and analysis of working of the several undertakings, 
given in alphabetical order — but the form in which the accounts of the 
various undertakings are arranged present a curious anomaly. The 
expenditure and income on revenue account are invariably given 
with the position of the columns reversed, the traffic receipts being 
placed on the left hand, or debtor, side, and the expenditure on the 
right, as if the account were one of receipts and payments. 

The practice, which has been followed consistently since the manual 
was first started, is very confusing. Errors are apt to arise when on 
consulting a book of reference expenses are found where receipts ought 
to be. and seeing that the arrangement is opposed to the whole theory 
and practice of accounting, it is to be hoped that in future issues the 
general usefulness of the manual will suffer no longer as the result of 
this solecism. 



Surplus Land at Trafford Park.— We learn that one of the 
largest firms on this estate is offering at cost price about 50 acres of its 
freehold not required for extensions. This firm was one of the original 
buyers, so that, considering the great improvements since made at 
Traflbrd Park for facilitating all sorts of industrial operations, there 
should be a chance of picking up a good bargain in land at a time when 
our Continental friends, urged by the new Patent and Designs Act, are 
now actively bidding for lots everywhere. 
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TANGENTIAL METHOD OF TROLLEY WIRE 

SUSPENSION, 

AS APPLIED ON DERBY TRAMWAYS. 



Contributed. 

The Derby Corporation tramway system has lately 
been extended for about ij route miles along the 
Uttoxeter Road with trolley wire supported on the 
bracket arm system, and for about i| miles in the 
Ashbourne Road on the span wire system. The system 
with these extensions now consists of 20 track miles, 
with a route mileage of 14. Mr, T. P. Wilmshurst, 
borough electrical and tramways engineer, is respon- 
sible for the electrical equipment of these extensions, 
and he is to be complimented on being one of the first 
to act on the fact that the present-day methods of 
suspending trolley wires have many defects, and that 
the tangential suspension system would offer many 
advantages. 

In January, 1907, he decided to adopt this system 
for the whole of these extensions. Messrs. R. W. 
Blackwell and Company obtained the contract for the 
overhead equipment excepting the actual suspensions, 
these being erected by the tramway department staff 
under the supervision of Mr. Wilmshurst and Mr. F. 
Harding, general manager of the tramways. 

The tangential suspension system of supporting 
electric overhead lines is the invention of Mr. P. J. 
Pringle, borough electrical engineer and tramways 
manager to the Burton-on-Trent Corporation, and this 
system has been in operation on his tramways for over 
18 months. 

The Burton-on-Trent tramways are erected with 
000 B. and S. circular trolley wire with soldered ears. 
They have now been running for 4J years, and during 
that time no fractures of trolley wire have occurred. 
All parls of the line where the rigidity is greatest 




Comparison of Bow String and Tangential Suspension 
on Same Pole. 

have been changed over as quickly as possible to the 
tangential method of suspension, and whenever an ear 
renewal is required the old suspension is done away 
with and the tangential suspension installed. 

After three or four years, trouble with falling trolley 
wires frequently commences in many towns, and on sbme 
systems a little older than this the trouble has become 
very serious. In several of our large towns, Manchester 
and Dublin for instance— and the same occurs in 
Berlin — fractures of the trolley wire have become so 
frequent that it has been necessary to put a supporting 



anchor wire on either side of nearly every ear on the 
undertaking, so that in the event of a fracture the anchor 
wire will hold the trolley wire up and prevent it doing 
damage in the street. Such a method, of course, acts 
as a safeguard, but at the same time it cannot prevent 
the trouble or moderate the liability of fractures 
occurring later on. 

With circular wire, however carefully finished off the 
ears mav be, there must be a blow between the ear and 



Tangential Suspension on Very Slight Puii-OfT. 

the trolley wheel, together w^ith arcing at the trailing 
ends of the ears. On many undertakings the soldered 
ear has been replaced by the clinched ear, but in this 
type it is necessary to make the sides of the ear a little 
stouter than with the soldered ear, so the effects 
mentioned above are slightly increased. Both these 
types of ears, as they are in the path of current col- 
lection by the trolley wheel, must suffer from wear and 
require renewal more or less frequently according to 
the service of cars and the extent of up-hill gradient. 

The introduction of grooved and figure 8 wire has 
been an attempt to get over these difficulties by giving 
a more or less even through run to the trolley wheel, 
but unless great care is taken to keep the trolley wheel 
turned up from time to time during its life, and to see that 
the groove is not worn too deep, these disadvantages 
remain, though to a reduced extent. Both grooved and 
figure 8 trolley wire are generally recognised as being 
more difficult to erect, and an effect which in some 
cases is now becoming apparent is the greater rapidity 
of wear of the trolley wheels and increased wear on 
the trolley wire towards the centre of the spans. 
Mr. Pringle is of the opinion that this is due to the 
difficulty of keeping the grooves of the wire after it 
has left the ears on the horizontal plane, so the frictional 
area of contact is reduced, and what is perhaps much 
more important, the density of current at the collecting 
point is increased considerably. 

There are cases where trolley wheels have not half 
the life on grooved wire which they have on circular 
wire ; this point, therefore, is a matter for careful 
consideration, as it is obvious that there cannot be 
increased trolley wheel wear without a corresponding 
increase in the wear on the wire. 

The mechanical ears used in grooved and figure 8 
wire are very rigid in the vertical plane, and this 
rigidity continues to the ends of the ears, and localises 
the alternating stresses due to vibration of the trolley 
wire to a greater extent than with the soldered or 
clinched ear, which has a certain amount of flexibility 
in the vertical plane throughout its length. 

The composition insulator used in tramway work 
becomes another source of trouble after a number of 
years. The actions at work have been very fully dealt 



Digitized by 



Google 



April 2, 1908.] 



The tramway and railway world. 



273 



with by Messrs. R. N. Tweedy and H. Dudgeon in 
their valuable paper on overhead equipment. 

For some time certain new undertakings have used 
brownware or porcelain for the secondary insulation, 
but a year and a half ago Mr. Pringle realised that 
it would be advantageous to utilise this material for 
both primary as well as secondary insulation, and as far 
as we are aware he is the first to adopt throughout this 
form of insulation for tramway work. Its advantages 
are very obvious, it being practically indestructible, and 
very cheap to renew should this be necessary. 

The actions bringing about deterioration and 
fractures of trolley wire have been very fully dealt with 
by Mr. Sheardown in his paper before the Institute of 
Electrical Engineers at Dublin, and his opinions fully 
confirm those held by Mr. Pringle. The supporting of 
any overhead wire at a central point means that any 
vibration transmitted to the wire on either side of this 
is mainly damped out at this point, and in this damping- 
out action the wire adjoining the supporting portion of 
this central point must be subject to alternating stresses, 
which in time bring about a change in the molecular 
structure of the wire, or, in other words, produce 
crystallization, which may be sufficient to lead 
eventually to its fracture. 

The main principle of Mr. Pringle's method is the 
supporting of the trolley wires and the fittings by means 
of suspension wires tangential to the natural curve of 




Tangential Suspension to a Medium Puli-Off. 

the trolley wire. Assuming that the trolley wire is 
000 gauge, then at the point of support there will be a 
downward pressure of some 60 lb. due to the weight of 
the wire. In the tangential suspension system the 





Tangential Suspension at Section Insulators. 

vertical pressure required to keep the wire in a state of 
suspension is transferred from the trolley wire itself to 
a supplementary suspension wire on which the trolley 
wheel ddes not run. The forces on the supporting ears 
are all tensile. In practice about 10 feet is the length 
of the tangential suspension measured from tip to tip of 
the ears, and the centre of this is about 4^ in. to 6 in. 
above the trolley wire. 
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Triple Tangential Suspension for High Speed Running. 



Tangential Suspension from a Pull-Off on a Right 
Angle Curve. 

By special designs of ears, these tangential strains are 
applied without distorting the evenness of the trolley 
wire, and bends and curves can be dealt with to any 
extent of pull-off without pulling the ears over sideways, 
or affecting the smooth running of the trolley wire. 

It is recommended that the suspension wire should 
be 7/12, which is ample for the strains to be dealt with. 
The special insulator used for this system can adjust 
itself to any side strains there may be. Both primary 
and secondary insulators are of the brownware reel 
pattern. The lower of these supports in its groove the 
centre of the suspension wire, but the suspension wire 
is not in any way directly attached to the insulator, 
except where anchoring is necessary, it being free 
slightly to revolve the insulators when required. 

The complete fittings, therefore, required for a pair 
of these suspensions are two special double insulators, 
which are of very simple design, two suspension wires, 
and four Sin. ears, compared with the requirements of 
bracket arm work, i.e,, a pair of malleable cast 
suspension brackets, two globes, or one globe and one 
Brooklyn, two insulated bolts, two hangers, bow string 
suspension wire, and two 15 in. ears, or, if span work, 
less the suspension brackets, but with Brooklyns of a 
heavier pattern. The first illustration on the previous 
page shows this comparison very well. 
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The following advantages are claimed : 

I. Very considerable increase in the vertical and 
horizontal flexibility at the points of support. — 
Comparing bracket arm construction with flexible 
suspension, the average trolley tension gives a vertical 
motion to the end of the ear (ignoring any slight motion 
there may be due to springiness in the bracket arm) of 
about i\ in., and the same pressure applied to the end 
of the ear horizontally gives a movement of about iV in., 
while with the tangential suspension method of support 
a flexibility of about i|in. and 3 in. respectively is 
obtained. 

Any upward motion in ordinary span construction 
when the trolley passes, due to the springiness of the 
poles, is of little avail, as the swinging and vibration on 
the trolley wire adjoining each ear are still practically 
independent of one another, and these vibrations, 
notwithstanding there is a certain amount of vertical 
flexibility, are damped out just the same at the centre 
of the supporting ear as with the more rigid bracket 
arm work ; thus enabling these vibrations to exert 
all their deteriorating influence on the wire in the 
neighbourhood of this practically rigid support. 




Bracket Arm Hanger. 

2. Fractured trolley wire — removal of causes, — 
Owing to the increased and more uniform flexibility, 
the vibration of the trolley wire and the blow on the 
front end of the ear, due to the passage of the trolley 
and windage, are not damped out suddenly against an 
almost rigid suspension as is the case with other 
methods. The hingeing action of the moving trolley wire 
against ends of the ears which occurs equally in bracket 
and span construction is undoubtedly the cause of 
serious change in the molecular structure of the trolley 
wire, which, after a certain period of time, leads to its 
ultimate fracture. The motion of the supporting ears 
with the tangential suspension method, on the passage 
of a trolley wheel, is of an easy flexible nature, the two 
supporting points and the wire between them vibrating 
freely, and in unison with the motion of the trolley 
wire somewhat in the form of a floating framework, 
thus eliminating the above very serious defect in the 
present methods of suspension. 

3. Permitting of the use of a non-fouling ear with 
circular wire. — In the tangential suspension system the 
hingeing action at the ends of the ears is removed and 
an entirely new class of strain is thrown on the ears both 
on straight line and pull-off, i.e., a tensile one and one 
almost parallel to the trolley wire. Under these con- 
ditions it becomes practicable to use a form of ear in 



soldered contact with only the top half of the wire, 
and thus give an absolutely non-fouling ear. The 
strength of soldering under these strains is very great, 
and practical tests show that the trolley wire will part 
in preference to the soldering giving way. 

The ears are milled out a few mils larger than the 
actual diameter of the trolley wire, and the latter is 
tinned previous to applying the ears. Two small thumb 
screw clamps are used for holding the trolley wire tight 
down in the groove of the ear during the soldering 
process, so that the two surfaces to be soldered are in 
a true and close contact, very different from what 
usually occurs with the ordinary soldered ear. The 
riveting over of the ear distorts it considerably, and 
the area of the wire which is actually in soldered con- 
tact with the ear is generally very small. A number 
of tests have been made by Mr. Pringle using 000 B 
and S trolley wire '409 in. diameter and, with the Sin. 
ear used on straight line work, the ear casting has 
broken at strains of 3,000 lb. without the ear attempt- 
ing to leave the wire. 

With the pull-off ears, which are about 12 in. long 
and of a stronger pattern, several tests have been made 
to prove that the trolley wire will fracture (requiring a 
strain of some 6,000 lb. to effect this) without any signs 
of the soldering giving way. 

Mr. Pringle is now experimenting with malleable 
iron ears for soldered work. The soldering with malle- 
able iron ears has given just as reliable results as gun 
metal under strains sufficient to fracture the trolley 
wire. 

The use of a non-fouling ear on all systems equipped 
with circular wire is of the very greatest importance. 
An ear once installed on the tangential suspension 
system will suffer no deterioration in use, and its life 
therefore can be estimated as equal to that of the wire 
itself. In addition the sparking at the trailing end of 
the ear, causing local wear on the wire, is removed, 
and its life thereby greatly increased. With the 
possibility of getting an absolutely non-fouling ear on 
circular work future maintenance becomes reduced to 
a minimum, and the necessity for reverting to grooved 
wire is removed. 

4. Rejuvenating existing worn lines. — In practice 
the best condition is found to be such that the tensile 
strain thrown on the trolley wire between the support- 
ing ears is about halved, the remaining half being taken 
by the suspension wire. In all pull-off work, by the 
provision of a strain bolt, this can still be adhered to. 
This is of distinct advantage in the supporting of section 
insulators, frogs, etc., and further of very great 
importance where it becomes necessary to strengthen 
existing trolley wire, which is either weakened by wear 
or has been erected a sufficient number of years for a 
change in the molecular structure of the metal to have 
become sufficiently advanced to be dangerous. 

By replacing ordinary suspensions under these 
conditions with tangential suspension, one can practi- 
cally obtain a new overhead line apart from the general 
wear that has taken place on it. ' . 

5. Non-deteriorating insulation. — The form of 
insulator in this design of suspension, both for the 
primary and secondary insulator, consists of a brown- 
ware reel pattern. These insulators are applied in such 
a manner that they only have to carry the dead weight 
of the wire, and, where there is any side strain, the 
additional strain due to this. This allows a big margin 
of safety compared with the strains thrown on the same 
class of insulator where it has been used for secondary 
insulation in bow-string suspension, the strain on it in 
these cases being very many times greater. The 
insulating properties of this form of insulators in all 
weathers have been proved to be exceedingly high, and 
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the following advantages from their use will be at once 
apparent : 

The gradual deterioration of ordinary insulating 
bolts, globes, and Brooklyns, due to corrosion and 
electrolysis disintegrating the insulating material, is 
entirely done away with, and also the expense of 
such renewals. 

Should the reel insulators meet with any mechanical 
damage their renewal is exceedingly simple, and the 
cost very small. They are exposed to the weather, and 
thereby kept sufficiently clean without harbouring dirt 
and other foreign matter, as is the case with hooded 
insulators, unless special provision is made to prevent 
this. 

Previous to using the brownware reel insulator for 
both primary and secondary insulation, Mr. Pringle 
had 50 pairs of these under continuous test at 500 volts 
at the power-station, where they were exposed to 
weather and any dirt or dust that might be about. 
Even in very heavy rain the leakage test of these insula- 
tors showed very good results, the leakage amounting to 
less than 10 milliamperes, and when the rain moderated 
the insulation at once rose, and on ceasing soon reached 
about infinity. The same set of insulators have also 
been under test with 2,000 volts alternating for several 
months continuously with excellent results, so there 
need be no fear that an insulator entirely exposed to 




Tangential Suspension on a PullOfTat a Section Insulator. 

the weather will not give satisfactory results. The 
same principle is now being recognised as correct for 
very high voltages, and it is possible that this form of 
insulator will, in time, supplant the petticoat form. 

The following test at a pressure of 2,000 volts will 
show what these insulators are capable of standing 
under severe weather conditions : 

Tests on 50 Pairs Brownware Insulator Fittings which have 
BEEN Exposed to Weather for about 6 Months. 

Tests made on 2,000 volts alternating. 

Weather. 



/ Light rain 
Taken over a period ,/' . " 

of about ' ^^^y ^®^^y ^^'"^ 

half-an-hour 



»» »» 
Light rain 
V Rain stop 



stopped 
One hour later 
Very foggy and damp 



Lkakage Current-Amp. 

019 
019 
033 
043 
019 
013 
006 
0063 



Note.— The above insulators are Jin. smaller in diameter than those which 
have been adopted as a standard. 

6. Reduction of Sag.— A straight run through is 
given to the trolley wire for some 10 ft. at each support, 
or more if desired, the effect being very greatly to 
reduce the variation in height of the trolley wire, and 



the sudden reversal of motion that occurs to the trolley 
wheel when ascending the sag at the front part of the 
ear, and then suddenly descending the sag at the trailing 
end. The only other alternative to reduce the 
suddenness of the sag in the neighbourhood of the 
supports is to have a trolley wire so taut that it 
becomes impracticable. 

7. All bends in the line and pull-offs have the angle 
halved, giving much easier running, and higher speeds 
on bad pull-offs, and greatly decreasing the liability of 
derailment of trolleys. This also has the effect of 
minimising the side wear on the trolley wire, caused 
whenever there is a sudden change in the direction of 
motion of the trolley wheel. 

8. Cost of tangential suspension. — This will be found, 
in the case of bracket arm construction, to come out 
about the same and, with span work, but a little more 
than the ordinary suspension in vogue to-day. This 
comparison of cost assumes that malleable iron fittings 
are used with the ordinary suspension. As the fittings 
used with the tangential suspension are mainly wTought 
iron or mild steel, they are comparable, as regards 
strength and reliability, with gun metal. If, therefore, 
the comparison between tangential suspension and 
ordinary suspension is based on the use of gun-metal 
fittings for the latter, then it is all the more favourable. 

Where high-speed traction is in use, the present 
forms of suspension are not suitable. The tensile 
strength of the trolley wire will only permit of the 
reduction of the sag to a certain extent, and in addition 
to this, temperature variations must be allowed for. 
Mr. Pringle proposes to apply the tangential suspension 
in the form of double, triple, or more suspensions in the 
place of the ordinary single suspensions required for 
street tramway work. 

One of the illustrations shows how a triple tangential 
suspension has eliminated the sag in a trolley wire, the 
adjoining one being supported on the ordinary 
suspension. These tests were taken on a particularly 
slack line for the purpose of showing the advantages to 
be obtained by the use of the tangential system. 

The only other system which can reduce the sag 
sufficiently to deal with high-speed work is the catenary 
system. The system is obviously more costly, is of a 
heavier construction, requiring stronger poles, and it 
may yet be found that the supporting of the stranded 
messenger wire from an insulator at each pole, may 
cause some of the changes in its molecular construction 
previously referred to. The vertical supports in the 
catenary system, when high speeds are dealt with, do 
not give as flexible riding as might be desired. The 
tangential system avoids any slight blow there may be 
from the use of these vertical supports. Mr. Pringle 
believes that a double tangential suspension will give 
very good results on speeds of 20 to 30 miles an hour, 
and a triple or quadruple suspension on higher speeds 
, than these. 

Mr. George W. Green, of Messrs. G. W. Green 
and Company, Crown Works, Guildford Street, 
London, S.E., who, it may be mentioned, are the 
sole licensees for this system, has assisted Mr. Pringle 
in working out the details of this system, and in 
its application not only to traction work, but also to 
high-tension transmission lines. The Consolidated 
Accessories Company, of 27, Clement's Lane, London, 
E.G., are the selling agents for Messrs. (»reen. 



Tramway Congress in London.— It is announced that the 
Council of the Tramways and Light Railways Association have decided 
to arrange for a Tramway Congress to be held at the Franco-British 
Exhibiton. The first week in July has been selected as the date, and a 
small committee has been formed to arrange details. Members who 
wish to read papers are invited to communicate with the secretary, 
Mr. A. de Tqrckheim, 35. Parliament Street, Westminster, S.W. 
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THE COMMERCIAL AUDIT OF THE LONDON COUNTY COUNCIL TRAMWAYS. 



Unjustifiable Payments in Relief of Rates. 



Mr. W. Barclay Feat, President of the Institute of Chartered 
Accountants, and Mr. Francis W. Pixley, a past President, were 
appointed some time ago to make a commercial audit of the trading 
undertaking of the London County Council, and their report on the 
tramway undertaking was issued on March 23. The mvestigation 
covers the period from 1892, when the Council commenced expendi- 
ture on the tramways, and comes down to March 31, 1907. The 
document is of considerable length and highly statistical, but the 
following may be taken as the leading points brought out. 

Capital Expenditure — Loss on the Horse System. 
The total expenditure on tramways down to March 31, 1907, was : 

i 

Horse traction 2,380.737 

Electric 4.356,000 

Total ;f 6,736,737 

The principle of including the expenditure on horse traction in the 
capital account is not sound, because there are practically no existing 
assets to represent the horse system so far as it has been displaced. 
The net capital expenditure on horse tramway track was ;f 1,027, 651. 
For this balance no provision has been made in the tramway accounts. 
Parliamentary expenses and other costs totalled /77,533. These 
expenses were incurred by the tramway companies who were bought out, 
and as horse tramways are rapidly disappearing these expenses have now 
no value, and subject to deduction of sinking fund instalments, they 
represent a loss for which no provision has been made. Good-will is 
represented at ^166,937, and this should be written off out of revenue 
over a shorter period than is provided by the sinking fund. The outlay 
on property and buildings was ;f 773.5 18, and the part of this displaced 
by demolition or reconstruction has not been written off. The cost 
of horse cars was £126,232. and on it there is an estimated loss oi 
/i 20,409. for which no provision has been made in the accounts, 
subject to the sinking fund instalments. There is an estimated loss of 
;^55,o6o on machinery and plant, subject to sinking fund deductions, 
and there is an estimated loss of ;^5,98o on harness and equipment. 
The combined cost of the horse and electric systems, however, appears 
as an asset in the capital account. While the auditors recognise that 
the Council had no means of writing oflf at once the loss on the 
displaced assets of the horse system, they consider that such loss should 
be provided for out of revenue more rapidly than by the charging of 
the annual instalments in repayment of the debt. Until these losses 
are provided for there can be no profits applicable for the relief of 
the rates. After making every allowance they find that the loss on the 
horse system, for which the Council will have to make provision, must 
approximate to /i, 500,000, and after deducting sinking fund instal- 
ments the nett remaining loss to be met must exceed £1,000,000. 

No Sum Available for Relief of Rates. 
The following amounts have been applied in the relief of rates : 

/ 

1897-8 49.000 

1899-1900 64,592 

1900-1 . . . . . . • • . • • . . . 86,000 

1901-2 .. .. .. .. .. .. 29,000 

1902-3 45.000 

1903-4 20,000 

Total jf 293, 592 

These sums were applied out of the earnings of the horse System, and 
the accountants consider that this money should have been reserved 
towards the loss referred to until the revenue of the tramways has beeit 
charged with (i) the losses on displaced assets of the horse system : 
(2) a full provision for renewals on the system now in force; (3) the 
charges in respect of the outstanding debt ; (4) a proportionate amount 
of the full central office charges. Until all these conditions have been 
fulfilled the auditors are of opinion that no sum will be available for 
relief of rates. 

Electric Traction and the Reserve Renewals Fund. 
Coming to electric traction, the total expenditure on it to March 31, 
1907, not including street improvements, was: power supply, ;f942,888; 
construction, ilM^tA^l - total, ;f4.o76.i85. The debt outstanding 
at the same date was ;f3.853.376 The expenditure is all proper 
capital expenditure and allocated to the proper heads. The amount 
at the credit of renewals reserve fund at March 31, 1907, was / 141.855, 
of which ;f 29,05 1 came from horse system profits and the remainder 
from electric system profits and interest. What provision should 
be made out of revenue for renewals is a very difficult question when 
the life of the assets has not yet been ascertained by experience. 
The Council has been advised that at least id. per car mile rqn should 



be provided for the renewals reserve fund, and on that basis the 
amount which ought to have been set aside from April i, 1903, when 
electric traction begun, to March 31, 1907, would have been /i82,636. 
The actual amount set aside in that period was /105.000. In the 
estimates for 1907-8 it is shown that id. per car mile for renewals will 
amount to /ioo,ooo. The provision proposed is jf35,ooo. If this 
arrangement is carried into effect there will be at March 31, 1908, 
/i42,636 short charged to revenue. The charge for renewals is, in 
the auditors' opinion, essentially an element in the cost of the year's 
trading. It should form a charge in the revenue account of each year 
before the balance of net revenue is arrived at. It should not be 
treated as an appropriation of any balance of revenue available. 

A Deficiency in the Year 1906-7. 
In the accounts for the year ended March 31, 1907, the surplus 
revenue is shown as ;f9,674, but if id. per car mile had been charged 
for renewals there would have been a deficiency of ;f 58, 107. It is to 
be noted that the result for 1906-7 was exceptional, and consequent on 
the working of the remaining horse systems at a loss before charging 
interest on and repayment of debt. Unless revenue is charged with 
the cost necessary to maintain the undertaking as a going concern by 
means of providing an adequate reserve for renewals, long before the 
termination of the loans periods the undertaking will become incapable 
of making a profit, because of the excessive repairs and renewals and 
the absence of an adequate fund out of which the cost could be met. 
Attention is drawn to the increase in ordinary repairs during the four 
years of the working of the electric system as shown below. 



Repairs in Electric System. 



Year. 



1903-4 
1904-5 
1905-6 
1906-7 



Total Car Mileage. 



4.469.576 
10,931,396 
12.164.292 
16,267,579 



Total Net 
Repairs, etc. 

£ 

15,060 
40,988 

57.843 
89,429 



Per Car Mile Run. 

808 pence 
899 .. 

1141 

I 319 .. 



The inference to be drawn is that the increase in the repairs inevitably 
points to the need for early renewal. In the opinion of the auditors it 
is essential that the whole of the renewals fund should be specifically 
invested so as to be available when required. They find that out of 
the renewal fund at March 31, 1907, only /83,oo9 had been so invested, 
the balance of ^58,846 having been used for the general purposes of 
the tramway undertaking. 

Street Improvements. 

With reference to the question of the allocation of expenditure under 
street improvements, the auditors think that the proportion of the cost 
of improvements and widenings which should be charged to the tram- 
ways should bear a direct relation to the benefit derived by the 
tramways. In assessing the benefit proportionable to the tramways 
the Council should be guided by the advice of experts. Examples are 
given of improvements of which the tramways were the cause, and yet 
no proportion of the cost has been allowed to fall on the tramway 
accounts. In other cases where it had been resolved that part of the 
cost of widenings should be charged to the tramways, the amount 
actually charged is less than that agreed upon. 

The total expenditure on improvements in connection with tramway 
schemes up to March 31, 1907, was /752,i28; of this / 190,999 has 
been charged to tramways, and ^173,690 has been contributed by local 
authorities; the remainder, namely, £387.439, being charged to 
improvement account. A substantial, but as yet unascertained, pro- 
portion of this last figure should be charged to tramways capital 
account. The expenditure on improvements for the purposes of 
general traffic amounted to /i, 007. 103, of which the local authorities 
contributed ^142,982, the balance, £864,121, being charged to improve- 
ment account. In the auditors' opinion a considerable, but as yet 
unascertained, proportion of this latter figure should also be charged 
to tramways capital account. 

Valuation of the Tramway Undertaking. 
As to the basis of the valuation of the tramway undertakings by the 
valuer to the Council, dated January 16, 1907, the basis adopted of 
applying a multiplier to an ascertained nett income is a fair and usual 
basis. The number of years used as a multiplier should be arrived at 
after due consideration is given to the permanence and profitable 
character of the undertaking, and the provision made for depreciation 
and renewals before arriving at the nett income to which the multiplier 
is to be applied. The valuer fixed 25 years as his multiplier, but in so 
doing the auditors think he is not giving sufficient consideration to the 
possibility of supersession by some other system of traction, and 
competition by other means of conveyance 
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With regard to the nett income, the valuer, in arriving at his figures 
for the South^n system, has not made sufficient allowance for renewals, 
and nothing ^t all for contingencies such as accidents, or possible loss 
by the substitution of other means of traction, id. a car mile for 
renewals would have amounted to over /5o,ooo ; the valuer only 
allowed ;f 35,000. It has not yet been proved that even id. per car 
mile is an adequate provision for renewals. The auditors, therefore, 
consider that the nett profits upon which the valuation is based are not 
properly ascertained. In the case of the Northern system the valuer 
has not given the figure of nett income on which his calculation is based. 
If the nett income had been properly ascertained, the auditors consider 
that 25 times the amount of the annual nett income, yielding a 
purchaser only 4 per cent., is too high a valuation for an undertaking 
subject to all the risks of a tramway enterprise, and the liability to 
make good the roads in the event of its discontinuance. In the 
auditors' opinion both the multiplier and the nett income are too great. 
Present System of Book-Keeping Approved. 

In regard to the balance sheet as published, it is presented in a very 
clear and concise form, and the auditors have no suggestion to niake 
for its alteration except the following: (1) That the capital total ex- 
penditure on the horse system should be shown distinct from that on 
the electric system ; (2) instead of showing the debt repaid out of 
revenue as Excess of assets and capital outlay over liabilities, it should 
appear as depreciation reserve account — total debt repaid to date, 
charged against revenue as depreciation of the assets of the under- 
taking. They further recommend that the revenue accounts should 
be presented in summarised form, with schedule giving details. The 
books of the tramway undertaking are well and carefully kept, and the 
accounts presented to the Council by the Comptroller are admirably 
prepared. 

Elaborate statistical tables are appended to the report. 
Discussion on the Auditors' Report. 

The Finance Committee of the Council, in presenting this report 
at the meeting on March 24, stated that they would give it their most 
careful consideration, and report fully to the Council on it as soon 
as possible. 

On the report being submitted, there was a prolonged and excited 
debate. 

Mr. W. Haves Fisher, who moved the adoption of the report, said 
that the tramway question had been one of acute controversy between 
the two parties on the Council for a long time. The position of the 
Progressives was that while not a penny for tramways had fallen upon 
the rates, they had at the same time contributed a considerable sum of 
money to the relief of the rates, after everything had been properly 
charged against the accounts. On the other hand, the Municipal 
Reformers held that not a penny of legitimate profit had been made, 
that no provision had been made for a proper renewals fund, and that 
any so-called profits had been made at the expense of the renewals 
fund, and by not paying a proper proportion towards establishment 
charges. He contended that the report of the auditors was a vindica- 
tion of the arguments of his party. At the same time, he had faith in 
the London County Council tramways, and that gradually they would 
be able to wipe out the losses on the displaced horse system, and to 
put by a proper renewal fund, but before this was done it would be 
impossible for them to carry anything to the relief of the rates. 

Mr. T. McKinnon Wood, M.P., emphatically repudiated the idea 
that the audit was in any sense a proper commercial one. If they 
were to accept the principle that they must make up all assets from 
displaced horse tramways out of revenue, then they struck at the 
system followed by every municipality authority, and every private 
company in the kingdom. They knew that the Metropolitan Railway 
Company paid a small dividend, but at the same time there was no 
attempt to write off their old rails out of revenue, and they knew who 
the auditor of that company was. The principle now enunciated in 
this "commercial audit" was opposed to the law of the country, 
opposed to practice, and opposed to common-sense, and if carried out 
generally would cause a financial revolution and an industrial crisis. 

A number of other speeches being made, it was agreed by a 
majority to place the report on sale, and to refer it to the Finance 
Committee for consideration. 



Protection of Home Industry in Russia.— A special meeting 
of the Council of the " Congress of Russian Trade and Industry " on 
February 28 considered the question of the placing of orders for 
electric cars for the St. Petersburg tramways. The Town Council is 
about to acquire 157 motor cars and 50 trailers. It was reported at 
the meeting that on January 28, as the result of competition, a contract 
had been given to the Kolomensk factory for 100 cars for delivery in 
the month of June. The opinion was strongly expressed that the 
Russian wagon builders are quite as capable of building cars as any 
foreign houses, and as regards electric equipments, the names of three 
Rus^an firms were mentioned. The Council resolved to take all 
necessary steps to prevent orders for cars going abroad, and further 
to petition that in future orders for tramway cars shall be given to 
national builders and electrical works. 



TRAMWAY AND ELECTRIC RAILWAY 
LEGISLATION. 

SECOND READINGS.— In the House of Lords.— March 3 : Metro- 
politan Electric Tramways. March 10 : Bristol Tramways. March 17 : 
Leith Burgh. 

In the House of Commons. — March 3 : North East London Railway. 
March 12 : Liverpool Corporation (General Powers). 

THIRD READINGS. -In the House of Lords.— March 24 : London 
County Council (Tramways and Improvements). 

In the House of Commons. — March 23 : Rochdale Corporation. 

CROYDON AND SOUTHERN DISTRICT TRAMWAYS.— On 

March 13 this bill was rejected on a report by the Standing Orders 
Committee of the House of Lords that the standing orders not com- 
plied with should not be dispensed with. The necessary consents of 
local authorities had not been obtained. 

LEEDS CORPORATION.— This bill was passed by a Committee of 
the House of Commons on March ii, after a two days' hearing. The 
opposition was more directed to the part of the measure relating to 
sewerage works than to the tramway proposals. The latter provide 
for the construction of extensions in Horsforth, Rawdon, Yeadon and 
Guiseley, the total length of these lines being 5^ miles, and the 
estimated cost, including an authorised line in Pudsey, which is being 
taken over, is / 105,000. 

LEITH BURGH.— In regard to non-compliance with standing 
orders reported in reference to this bill, the Standing Orders Committee 
of the House of Lords on March 13 decided to dispense with the 
standing orders and allow the bill to proceed. 

LONDON COUNTY COUNCIL (TRAMWAYS AND IMPROVE- 
MENTS). — This bill came before a Lords' Committee on March 18. 
The proposals in it are chiefly for short connecting lines. It was 
stated for the promoters that the only proposed tramway in the bill 
to which there was any opposition was a double line on the south side 
of the Thames connecting Blackfriars and Southwark Bridges. This 
tramway would carry out one of the proposals of the Royal Com- 
mission on London traffic. Southwark Borough Council wished a 
clause inserted in the bill providing for compensation for the removal 
of a public convenience and the reconstruction of it elsewhere, but it 
was contended that such a proposal was outside the notices given of 
the bill, and would, if adopted, lead to difficulties on standing orders. 
The Committee decided not to insert the clause, and the bill then 
became unopposed and passed the Committee stage. 

LONDON UNITED TRAMWAYS.— The Commons Standing Orders 
Committee on March 18 reported on this bill that the Standing Orders 
should be dispensed with, and the measure allowed to proceed. . Its 
main object is to authorise the construction of tramways across Kew 
Bridge, to connect the systems in Middlesex and Surrey. — The Standing 
Orders Conamittee of the House of Ix)rds on March 25 agreed with 
the decision of the corresponding Committee of the Commons. The 
Lords* Committee, unlike the other, is open to the press, so that the 
circumstances submitted to it are ascertainable. Mr. Cripps, for the 
promoters, stated that the bill proposed the construction of tramways 
over Kew Bridge. The application for dispensing with the Standing 
Orders was made because the promoters had not obtained the consent 
of the County Councils of Surrey and Middlesex. Four years ago the 
County Councils passed a resolution, to which they still adhered, that 
they would give their consent if the tramways company agreed to pay 
a rent of £2,000 a year. This was equivalent to ;f5,70o per mile. He 
submitted that the Councils had no right under the Standing Orders 
to withhold their consent on condition that such terms were entered 
into. A bargain such as that ought to be considered by a Select 
Committee. On behalf of the County Councils it was contended that 
when they built the bridge they had made it wider than would otherwise 
have been necessary, with a view to tramways being at some time 
constructed on it. As they had incurred additional expense in that 
way, they contended they were entitled to make a stipulation for rent 
before giving their consent to the bill. The Committee, after delibera- 
tion, decided that the standing orders ought to be dispensed with. The 
bill will accordingly proceed in the usual way for consideration on its 
merits. 

LONDON AND WINDSOR MOTOR ROADS, TRAMROADS, AND 
TRAMWAYS.— The Standing Orders Committee of the House of 
Lords reported on March 13 that the standing orders not complied 
with in respect to this bill should not be dispensed with. The bill is 
accordingly dead. It was the largest and most interesting traction 
scheme of the session. 

MERTHYR TYDFIL CORPORATION.— A House of Lords Com- 
mittee began consideration of thisbillon March 10. Among the numerous 
objects of the measure is one to give power to the Corporation to run 
motor omnibuses between railway stations and elsewhere in the borough. 
This was opposed by the Great Western and Taff Vale Railway 
Companies on the ground that the service would not be remunerative, 
and that the loss would fall on the rates. It was admitted on March ir 
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that some of the districts proposed to be served were already served by 
the railways, but the promotors contended that that service was not 
efficient. The railway companies replied that they gave a good 
service. On March 12 the Committee rejected the motor 'bus proposals 
of the bill. 

MBTROPOLITAN ELBCTRIC TRAMWAYS.- A Lords' Committee 
passed this bill on March 25. Its principal object is to extend the 
Harrow Road tramways to Edgware Road, part of which extension 
will be mside the county of London. Opposition to the measure by 
Willesden Urban District Council on a question of fares was disallowed. 
It will be remembered that London County Council propose to buy 
the part of the existing tramways which is in the county of Ix>ndon, 
and arrangementsare to be made with the company as to running powers. 

PERTH CORPORATION.— Notice has been given that the Town 
Council of Perth intend making application during April to the 
Secretary for Scotland for a Provisional Order for the extension of the 
boundaries of the city, for the construction of additional tramways, 
for power to run motor omnibuses, and for numerous other purposes. 

WEST LONDON, BARNES, AND RICHMOND TRAMWAYS — 
The House of Lords Standing Orders Committee reported on March 
13 that though this bill did not comply with the standing orders it 
should be allowed to proceed. The Standing Orders Committee of 
the House of Commons, however, on March 17 upset the arrangement 
by reporting that the measure should only be allowed to proceed on 
condition that all tramways are struck out of it in respect of which 
the consents of the local authorities are not proved before the com- 
mittee to which the bill is referred. 

WOLVERHAMPTON CORPORATION.—This bill was passed by a 
House of Commons Committee on March 24 without opposition. The 
part of it relating to tramways seeks for an extension of time for three 
years for the completion of certain authorised lines. It was stated 
that the tramway system in Wolverhampton was highly successful 
financially, and that one of the new lines would serve the busiest part 
of the town. 

RESERVE FUNDS AT LEEDS. 



LONDON COUNTY COUNCIL TRAMWAY 
HATTERS. 



At a meeting of Leeds Town Council a special committee reported 
on what reserve funds should be provided in addition to sinking 
fund in connection with the tramways, electricity, and gas under- 
takings of the Corporation. The Committee's resolution was that a 
maximum of ;f 25,000 should be provided in respect of each under- 
taking, and that ;f4.ooo and ^3,000 should be paid forthwith to the 
tramways and electricity funds. Aid. C. H. Wilson, chairman of the 
Finance Committee, in moving approval of the report, said that the 
undertakings, and especially the tramways, were regularly and heavily 
renewed year by year, and it was clear they had only two other con- 
tingencies to provide for, viz., any loss that might be incurred on the 
year's working — which, so far as the tramways were concerned, was 
very remote -and serious accidents. In the electricity department 
they had "scrapped*' a great deal of old plant, and no doubt the 
chairman of that department would argue that there was still more to 
be dealt with in the same way. But there was no reason why that 
should not be done out of current revenue. In the matter of the tram- 
ways, the general manager had said that if he was allowed regularly to 
relay so much of his lines as he thought necessary, and to renew cars 
and other property as he was now in the habit of doing, he would 
require no reserve fund. But for possible accidents a reserve would 
be useful. Renewals were not set against reserve. The proposal to 
set up a reserve fund for each of these undertakings, with a maximum 
of ;f 25,000, was in his opinion quite adequate. — Aid. Matheson said 
that big inventions were coming along in the matter of tramways, and 
these the Corporation would be obliged to adopt. In ten years' time 
there would not be a corporation which would allow overhead con- 
ductors. He also contended that ;f 25,000 for the electricity depart- 
ment was entirely insufficient.— The report was adopted. 



Messrs L. P. WInby and Company have recently received a 
repeat order for Winby patent anchor chairs from the Sheffield 
Corporation. Winby patent soleplates have also been supplied to 
Wolverhampton. Sunderland, Bath, and Nottingham. 

•• Reactions " is the title of a monthly publication devoted to the 
science of alumino-thermics, which is issued by the various companies 
representing the Goldschmidt welding process. The first issue is a 
well-illustrated and interesting publication of 24 pages, for a copy of 
which we are indebted to Thermit, Limited, of 27, Martin's Lane, 
London, E.C. Since the formation of the company in 1904, the 
process has been much discussed in the technical papers, and it is now 
well known, so that the idea of the publication of " Reactions " is not 
to secure publicity, but to keep the customers of the company regularly 
informed of the most up-to-date practice. An interesting series of 
illustrations shows the process of repairing a tramway motor case. 
Thermit, Limited, now have arrangements in London for carrying out 
expeditiously repair work of this description. 



At a meeting of the London County Council on March 3, a number 
of reports were submitted by various committees on the 

Reduction of Estimates. 

A general report on the subject was presented by the Finance Com- 
mittee, in which they stated that it had come under their notice some 
months ago that there were many capital votes outstanding in respect 
of which savings had been, or were expected to be, made, and it 
appeared desirable that the amounts of these votes should be reduced 
to the extent of the amounts which it was considered would not be 
required. The Committees concerned were now making recommen- 
dations reducing the estimates by a total sum of ;f 2, 525, 562. The 
savings relate to a period of many years. 

The Highways Committee, in their report on the subject, said that 
the total of the savings on tramway work was ^554, 359. The various 
estimates concerned dated from January, 1900, on to the present time, 
and the total amount of the estimates was ^^4, 2! 1,225. ^"^ ^^i^ ^^^ "^^ 
reduced by the savings already named to ^^3, 656. 866. The various 
cancellations involved were recommended for adoption, and this was 
approved. 

Completion of the Tramway Subway. 

The Highways Committee reported that they had considered the 
arrangements to be made for the through running of electric cars 
between north and south London consequent on the completion of the 
subway tramways from Aldwych to the Victoria Embankment. They 
proposed that in the first instance services of cars should be instituted 
between Highbury (North London Railway) Station and the Tower 
Bridge, and between Highbury Station and Kennington Gate. A list 
of fares for these routes was submitted for approval, and the Committee 
also proposed that workmen's fares (id. single, 2d. return) should be 
issued in cars travelling in either direction to Waterloo Bridge on the 
Embankment, but they were of opinion that that point should be made 
the limit for the issue of workmen's tickets on through cars travelling 
between north and south London. When car services were run over 
Blackfriars Bridge there would be no terminus on the Embankment, 
and Waterloo Bridge would then form the natural fare limit and 
dividing point for cars travelling to Blackfriars Bridge and Westminster 
Bridge. 

The recommendations were adopted. 

District Dep6t Superintendents. 

In view of the considerable extension of the tramway system and 
the increasing amount of work at the various depots, it had, the 
Committee reported, become necessary to supplement the present staff 
of dep6t foremen by the appointment of district dep6t superintendents, 
whose duties would include the supervision by night and day of the 
cleaning and maintenance of electric rolling stock. The rate of pay 
of £i los. to £^ los. a week was fixed for the district depot superin- 
tendents. 

Rebuilding of Two Bridges. 

At a meeting of the Council on March 10, the Highways Committee 
reported on tenders which had been received for the re -building of 
bridges carrying Caledonian Road over the Great Northern Railway 
and the Regent's Canal, in connection with the electrification of the 
tramways. The tenders varied in amount from ;f 6,895 ^o ;f 10,601, 
while the chief engineer's estimate was £7,842. The Committee 
recommended and the Council agreed that the lowest tender, namely 
that of Dick, Kerr and Company. Limited, should be accepted, and 
that that firm should be allowed to sub-let the supply of the steelwork. 
The estimate included £2,2-7^ for contingencies and extra works, the 
whole of which might not be required. 

Tenders for Track Rails. 

The Committee recommended acceptance of a tender by Walter 
Scott. Limited, of /3,978 for the supply of about 525 tons of track 
rails and fastenings required for the reconstruction of tramways from 
Brixton Road to Camberwell Green, and that that firm be allowed to 
sub-let to the undermentioned firms the following portions of the work : 
(i.) Coghlan Steel and Iron Company, fish plates; (2.) Guest, Keen 
and Nettlefold. bolts and lock nuts Two other tenders had been 
received, namely, Bolckow, Vaughan and Company, /4,053 ; Barrow 
Hematite Steel Company, ;f 5,062. The chief engineer's estimate was 
£3y^7^' The recommendation was adopted. 

Proposed Purchase of Highgate Hill Tramways. 

The Council approved a report, in which the Committee stated that 
they had had under consideration for some time the question of the 
purchase of the Highgate Hill tramways undertaking. These lines 
were of narrow gauge and were worked by cable traction, and they 
consisted of about ^ of a route mile, partly double and partly single 
track, situated in London and Hornsey. The tramway company had 
introduced a bill into Parliament in the present session to authorise 
them to reconstruct the tramways for electric traction on standard 



Digitized by 



Google 



April 2, 1908.] 



THE TRAMWAY AND RAILWAY WORLD. 



279 



gauge, to postpODe the date of compulsory purchase, and to confer on 
the company running powers over parts of the Council's tramways. 
Steps arc being taken by the Council to oppose the bill. The company 
had, however, approached the Highways Committee with a view to the 
purchase by the Council, at an early date, of the whole of the com- 
pany's undertaking by agreement, in which event the company would 
not proceed further with their bill. The company had now expressed 
willingness to sell the lines, etc., on terms which the Committee would 
feel justified in recommending the Council to accept. It was accord- 
ingly proposed that a special meeting of the Council should be held to 
consider the matter as soon as practicable. 

Annual Appointments. — New Highways Committee. 

Mr. R. A. Robinson was elected chairman of the Council for the 
ensuing year, and Mr. W. Whitaker Thompson, hitherto chairman of 
the Highways Committee, was appointed vice-chairman of the Council. 
The various committees were appointed, including the Highways 
Committee constituted of the following members : George Alexander, 
Sir R. M. Beachcroft, A. Shirley Benn, Sir John Benn, H.J. Glanville, 
F. Hall, Captain the Hon. Fitzroy Hemphill, the Earl of Kerry, P. E. 
Pilditch, A. Pownall, W. J. Squires, W. Burton Stewart, Lord Alex. 
Thynne, Henry Ward, D. S. Waterlow, and H. J. William. 

At a meeting of the Council on March 17, the Highways Committee 
reported that they had elected Mr. W. Whitaker Thompson chairman, 
and Mr. A. Shirley Benn vice-chairman for the year. 

New Contracts. 
The Committee reported that consideration had been given to the 
undermentioned tenders for the manufacture and supply of points and 
crossings for the junctions, etc., required for the reconstruction of 
the overhead wire system of the tramways from Brixton Road to 
Camberwell Green : 

£ s. d. 

Lorain Steel Co., Ohio, U.S.A 833 10 o 

Hadfield's Steel Foundry Co., Sheffield 83812 6 

Edgar Allen and Co., Ltd., Sheffield 888 10 o 

The chief engineer's estimate was ;f8io. The Committee found that 
the tender of the Lorain Steel Company was on the basis of the Council 
supplying to the company, free of charge, wrought rails for use in 
manufacturing the crossings required, instead of these being made of 
cast steel in the usual manner. The value of these rails would be about 
/35, thus making the Lorain tender about /30 higher that that of 
Hadfield's Steel Foundry Company, Moreover, the Lorain Company 
could not deliver the special work by the time required. In these 
circumstances the Committee recommended acceptance of the tender 
of Hadfield's Steel Foundry Company. 

The proposals were adopted. 

Tramway Reconstruction in Battersea. 

At a meeting of the Council on March 24, the Highways Committee 
reported that it was proposed to include among the tramway works to 
be undertaken during the year 1908-9 the reconstruction of the 
remainder of the lines of the South London Tramways Company, 
comprising tramways from Nine Elms Lane to East Hill, Wandsworth, 
and from Lavender Hill, via Queen's Road, Battersea, to Chelsea 
Bridge. The Committee were of opinion that steps should be taken 
at once for the electrification oi the lines on the Queen's Road route. 
The estimated cost on the conduit system was as follows : Track work, 
etc., including special work and /y.ioo for rails, £46,500 ; cables, etc., 
;fi.223; cable ducts, etc.. ;f 1, 040; rolling stock, £4,250 ; total, £53,013. 
Owing to the low headway of certain railway bridges it would only be 
practicable to run single-deck cars on this route. The Council already 
had a sufficient number of single*deck cars for the purpose. Approval 
was asked for an estimate of ;^39,40o (excluding rails which were 
already provided for) and £1,040 for cable ducts. It was also proposed 
that expenditure of £7.916 be sanctioned for slot and conductor rails 
and special track work, and that arrangements be made with the 
undermentioned firms for the extension of their present contracts : 
Frodingham Iron and Steel Company, slot rails and conductor rails ; 
Hadfield's Steel Foundry Company, special track work. The probable 
cost of the special work was £5,283. With regard to obtainmg electric 
cables for the whole of the tramway works to be put in hand during 
the coming financial year, the Committee were advised that the present 
price of copper was very low, and was not likely to fall much below 
the present rate. It would be of advantage to obtain the cables as 
soon as possible, so as to get the benefit of the present state of the 
market. Tenders had been invited, and the total estimated cost was 
£78,900. 

Consideration of these proposals was postponed. 

Tramway Subway. 
The Committee reported that they had arranged for inspection of 
the tramway subway from Aldwych to the Victoria Embankment, and 
the tramways therein on April 10 next, previous to the opening of the 
line to the public. 

Additional Cars. 
It was agreed, on a proposal by the Committee, that steps should be 
taken to obtain the additional electric rolling stock required for the 



tramways to be reconstructed in the near future. Tenders will be 
invited for the supply of 175 bogie-truck, double-deck cars, fitted with 
roof covers and draught screens. 

Supplemental Maintenance Estimates. 
Approval was given to supplemental maintenance estimates, for the 
year now closing, amounting to £80,935, t>y which sum the working 
expenses exceeded the maintenance votes for the year. The excess, 
the Highways Committee explained, was caused by a greater distance 
being run, increased assessments for rates, increased workmen's com- 
pensation, and to the fact that some routes were in operation by horse 
traction for longer periods than had been anticipated. It was expected 
that the traffic receipts also would exceed the amounts included in the 
estimates by about £93,000, and that to some extent the extra expenses 
would be counter-balanced by savings under other heads. 



FINANCIAL COMMENT. 



The fall in the Bank rate to 3 per cent., which took place on 
March 19, did not sensibly improve prices, and the stock markets 
made only a slight response to the reduced value of money until, as 
the result of the by-election at Peckham, a sense of greater security 
in the established order of things was experienced. The stimulus thus 
afforded is not yet spent, but has so far failed to penetrate the region 
of electrical manufacture and traction enterprise. How far the 
recovery may go is hard to judge. The prices of existing stock can- 
not rise freely while there are so many new issues impending, and 
the high rates prevalent for underwriting show clearly that these will 
not be absorbed with avidity. The underwriting fraternity are known 
to be somewhat heavily loaded already, and in many instances of late 
have been glad to sacrifice some fraction of their percentages in order to 
release capital, or even to submit to loss with this object. Numbers of 
investors have thus discovered that however tempting may appear 
the offer of a new issue of stock it frequently is to be had cheaper by 
waiting. Having waited to scan quotations, his first enthusiasm spent, 
an investor soon becomes comparative and hard to please. 
THK GOLD RK8KRVB. 

Our reserve of gold has been a subject of acrimonious discussion to 
many generations of men. In easy times little is heard of it, but when, 
as of recent years, the Bank rate is put up, and the whole trade and 
industry of the country made to pay very high rates for money in 
order to preserve it from exportation, the talk begins anew. The only 
points upon which everyone is agreed are first, that the present position 
is unsatisfactory, second, that it would be less so if the reserve were 
increased. The public generally seem to think that the joint stock banks 
should keep larger reserves in their own vaults. The joint stock banks 
prefer to rely, as before, on the Bank of England. The Bank of England 
return silently reminds us the Government owe it eleven millions. The 
Government think the banking world ought speedily to come to some 
arrangement settling the matter out of its own resources. The banking 
world point out the Government is the biggest banker of them ,all, 
owing some 200 miUions sterling to its depositors in the savings banks, 
which are not only without a gold reserve, but are not even solvent. 
The protagonists of the savings bank department say it cannot be 
compared to other banking institutions, and does not attempt to work 
at a profit. However, in the event of an invasion or any real catastrophe, 
the people would probably want their money in a hurry. It is quite 
time something was done. 

MKR8KY RAILWAY COMPANY. 

The accounts of the Mersey Railway Company for the half-year 
ending December 31, 1907, show a moderate, and, on the whole, an 
encouraging improvement. The gross receipts are nearly 7 per cent, 
greater and, although the expenses have also increased, it has been to a 
smaller extent, so that the balance at the revenue account is nearly 
20 per cent, better than for the same six months of the previous year. 

The actual amount is £13,719, not sufficient to meet the fixed charges. 
Indeed, the improvement in earnings must be very much more marked 
before the shareholders can expect any appreciable benefit. There is a 
balance at debit of net revenue account now amounting to £8,481, and 
capital acount is overdrawn by £13,198. Fortunately there is to be no 
further capital expenditure; account No. 7, devoted to estimates of this, 
presents a pleasing blank. 

The changes in the items of expenditure in the revenue account have 
not been very important during the half-year under review. Some 
£700 representing the increased cost of fuel was almost exactly balanced 
by economies in maintenance and renewal of permanent way ; the 
remainder of the increase in expenditure was fairly evenly distributed, 
except for the fact that another £800 went in law costs which came to 
£1,361. The report does not mention the nature of the legal expenses, 
but the manner of providing for depreciation, which we will next 
examine, will perhaps afford a clue. 

Debited to maintenance of way and works is £500 for renewal fund, 
and the same item appears in the account of locomotive and generating 
power expenses. 

(Continued on page 281.) 
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TRAMWAY AND OMNIBUS SHARES. 
Speeially Compiled for "The Tramway and Railway World." 
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Buenos Ayres Grand National Tramways Ord 

Do. do. do. 5% Cum. Pref 




2iH2J 


50/- Mar. 7 


5i7~9' 


Jail. 


31 


2 


3/. 


2/6 3|-^i 


80/- 1 Mar. 23 




42 ' 31 


Calcutta Trauways Ord 


7% 


3/6 63-7i 


643 : Mar. 23 


5 14 6 


Apr.t Oct. 


848 61 


30.000 
491.222 


5 1 Do. 5%Cum. Pref 


5% 


2/6 5-51 


^1^ 


Mar. 14 


4 13 


Jan., July 


58 , 5^ 


1 1 (!ape Electric TramwayM | 6d. 


for 05 tV-^ 


4/44 


Mar. 17 




Feb.. Nov. 


A i J 


15.000 1 10 


Carthnpena and Herrerias Steam Tramwavs 1 7* 


6/- 1 4-5 


91/3 


Mar. 18 


16 1 June 


Hi 


6iH 


40,000 5 


rity n) HirnmiKlmm Tramways 5% Cum. Pref > IQ% 


2/6 48-^ 


5^. . Mar. 4 


5 5 3! Apr., Oct. 


54 


4A 


248.000 


5 


<"iiy of Bii«)in> Ayres Tramways (1904) 


5% 


1/3 1 5^-5^ 1 5A 


Mar. 26 


4 12 1 Apr., Oct. 


54 


m 


60,000 


1 1 City of (Hriish hlectnc Tramways 


1J% 


for '06 


2/3—2/9 






Feb. 


... 




5.000 


10 Clonuri iiiKi Hill of Howth Tramways 




1% 


6-6J 


H 


Feb. 5 






... 




11.500 


10 


Cork Electric Tramways and Lighting Co 

Do. do. do. 5% Cum Pref 


10/- 


ann. 


9i~n 






5 2 9 


Mar. 


^ 


» 


12.327 


10 


5/- 


5/- 


n-lOi 10 


Feb, 26 


4 17 9 


Jan. 1. Dec. 30 






3,Q0O 


10 


Dublin and Lucan Electric Railway 5% Cum. Pref 

Do. do. do. Ord 


5/- 


5/- 










Sep.l5 Aug.29 






1,900 


10 






3* 














60,000 


10 


Dubhn United Tramways Co. U896), Ltd., Ord 

Do. do. do. 6% Cum. Pref 


6/- 


7/- 


12i-13J 134 


Jan. 29 


4 18 3 


Feb , Aug. 


15 


ial, 


59.987 


10 


6/- 


6/- 


12i^l34 12iS 


Mar. 19 


4 Fr-h,, .July 


14t« ' 121 


40.000 


5 Hastmgs and District KlectrJc Trys. 6% Cum. Pref 




4/- 


4~4i 82/6 


Mar. 4 7 13 


102 i 97 


20.000 


10 


Imperial Tramways Ord. 

Do. 6;;, Cum. Pref , 


8 


10 


10; Hi ' 11} 


Feb. 20 
Feb. 20 
Feb. 17 


8 




1 


20.000 


10 


6 


6 1 9; 10| lOi; 


5 17 3 




1 


30.000 


5 


Isle of Thanct Elec. Trys. A- Ltg. Co. 5% Cum. Pref 




1/3 


I 1^ , 20- 


Mar., Sept, 


1 


250,000 


1 


Kalgoorlic Electric Tramway** 


... 1 ... 


A-i 1 - 1 - 




Map 


24 , 1 


28,723 


10 


LHnarkshi e Tramwavs 


5/6 1 6/- 


9t-10i I lO^S. 


Feb. 20 


5 12 3 


Feb , Aug. 


.A 


A 

? 


594.188 


1 


Lisbon Electric Tramways Ord 

Do. do. 6% ^um. Pref 


5 1 1/- 


H~l^ 1 20/- 


Feb. 15 1 4 14 3 Julft. 


104 


425.553 


1 


6 7Jd. 


f«-li^ 


, 5 13 1 jui^. m 


^ 


773.592i- 


stk. 


London General Omnibus Ord. 

Do. do. 5% Cum. Pref 


5% 
5% 


... 


27-35 


29 Mar. 26 j ... ' Mar., Sept. 1^ 


* 


25.000 


10 


5/- 


4—5 


91/3 1 Mar. 20 1 ... 1 Jan., July. 82 


37 


60.007 


X 


London Motor Omnibus Ord 

Do. do. 6% Cum. Pref !.. 'i 


1/4 






... i ... 1 ... ! 94 


44 


40.000 


5 


2/2 


... 




... , ... i_ ... 






74.000 


6 


London Road Car 

Do. 5% Cum. Pref 


2/6 , for 06 


1-14 


%^h Mar. 24 


1 Feb., Auk. 


33 


2H, 


5,471 


10 


5/7i 1 5/. 


5-7 


6 1 Feb. 3 


7 2 9 Feb.. Aug 






31.000 


4 London Street Tramways 


2/- 


2/6 

5/- 


64 7i 




Mar, 


H 


t 


125,000 


10 1 London United Tr%8. (1901i. Ltd., 5% Cum. Pref 


2 


Tin Mar. 4 6 13 6 


Jan., July. 


% 


7g 


22,900 


5 ! Manx Electric Railway 5i% Cum Pref. ... ., 


5i 2/9 


44-5 ! ... ... 5 10 


J line, Dec. 


5ft 


♦I 


314.016 


1 


Metropolitan Klectric Tramways Def. 

Do. do. do. 5% Cum. Pref 




Af-ft 


2/3 i Mar. 9 Nil 




A 


^ 


500,000 


1 


6d. 1 6d. 


^l 


15/- 1 Mar. 26 5 4 3 Feb., Aug. 


1 


J 


#6.000.000 


$100 Mexico Tramways Common Stock 


2% 


^1 


754—774 1 76 ! Mar. 25 5 5 6|Feb.l.Mayl 
! i Aug.l, Nov.l 






50.000 


5 New General Traction 6% Cum. Pref 


1 


4—1 ... 1 ... 1 ... 1 Jan.. Jufy. 


11 


1 


110.923 


4^ North Metropolitan Tramways 


1/- 1 ... 


I-I 5/- 1 Mar. 10 






5,000 


10 


Oldham,. \hhton, and Hyde Electric Tramways Ord 

Do. do. do, 5% Cum. Pref 


7/- 1 5/- 


^h-^ 93 Mar. 23 6 9 9 i 






5.000 


10 


6% 


5% 

5% 


8— 8i ... ... 6 13 1 




... 


100.000 


1 Perth (W.A.» Electric Tramways Ord 


5% 


ft-iA ... i ... 7 5 6 1 JMar. 


H 


^ 


245.000 


1 Potteries Electric Traction Ord 

~i~' Do. do. 5% Cum. Pref 


4 for '07 


i^-A 


9 3 


Mar. 


8 
H 


t 


245,000 


5 


6d. 


4-8 10/9 


Mar. 16 8 


Feb., Aug. 


4 


24.912 


10 ^ 


Provincial Tramways Ord 

Do. do. 6% Cum. Pref. ... 


3/- 


5/- 


44-5 1 n 


Jan. 23 
Feb. 11 


8 


Dec. 


54 


44 


lO.QOO 


10 


6,'- 


6/- 


94-104 10/., 


5 14 3 


June, Dee. 


11 


^ 


30,000 


5 
9100 


Ranguon Electric Trys. A Supply Co. 6% Cum. Pref 


... I 3/- 


5-54 51 


Mar. 2 


5 9 3 


June. Dec. | 5| 


5 


250.000 


Kio dc Janerio Tramways Light and Power Co 






37-38 37M 


Feb. 5 




! 


101 


91,000 


#100 Hao Paulo Tramway, liiuht, iiml Power ., 


n\ 


•2J 


121—125 124 


Mar. 20 


6 17 6 


Apr., Oct. 


1441 


6,343 


10 1 bnowdon Mountain 1 run ri.l Ord. 





7—8 




... 






169,570 


1 S.MetropoHlanEh. TiAs.A litg. Co.6%Cnm Pref. ... 


W. 7*d. 


tS-ll>« 19/- 


Mar. 3 1 5 13 


Feb., Aug. 


1* 


1 


3,900 


5 Houthi>ort TramwHVH 


4/- 




3-3Ji 


1 








30.000 


5 , 8tar Omnibus 5^% tum. Pref. 






4-1 


! 


Jan.. i Illy. 


14 


i 


40.000 


5 Yorkbhire (West Riding) Eleo. Trys. Ord. 






1-14 


1 


Jfcfor. 


lA 1 1 


46.261 1 


5 


Do. do. do. 6% Cum. Pref 




3-34 72/6 


Jan. 22 1 


Mar. 


4 ^ 



ELECTRIC RAILWAY SHARES. 



1,893.610£ Stk Central London Ord. Stock 




Feb., Ang. 


82f 


Feb., Aug. 


504 


Feb., Aug. 
Feb , Aug. 
Feb.. Aug. 


3i' 

8 
2 


Feb., Aug. 


7 



3,235.000^^^ 
~2;4g9,200il 



j Unde ground Electric Railways Co. of London, 
! Ltd.. 5% Profit-sharing Secured Notes. 



* Dale of final payment is given in italics. 



544 
39_ 

4" 

_li_ 
2 



Mar. 


26 
26 
19' 


1 4 6 


Feb., Aug. 


60i 


314 


, Mar. 

"Mar. 


Nil 
11 7 3 1 


Feb., Aug. 
Junr, Dec. 


19i 
89 


-^ 
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This provision of ;f 1,000 has been made for several half-years and, 
amounting as it does to /2,000 a year, would be a praiseworthy recogni- 
tion of what good finance requires, considering the unprofitable business 
of the Mersey company, were it not that it has apparently been made 
at the expense of the contractors. The net revenue account is credited 
with jf 3,808 payable by the British Westinghouse Electric and Manufac- 
turing Company, and a note is appended in which it is stated that 
the latter company do not admit the two sums of £500 carried to the 
renewal funds before mentioned. The improvement in receipts has 
been confined almost entirely to passenger traffic, and has here 
approximated to 10 per cent, in all classes. The gain was least marked 
in the second-class passengers, as usual, in fact the receipts from this 
class were almost stagnant and amounted to barely £1,000. Were it 
possible for the company to raise its fares without a more than 
equivalent reduction in the number of passengers carried, there would 
be a better prospect of an adequate return to the shareholders for the 
capital invested in the enterprise. 

THK BRISTOL TIIAMWAY8 AND OARRIAQK COMPANY, LIMITKD. 

This is one of the most successful tramway undertakings in the 
country, and has just applied to the public for more capital, its 
accounts, therefore, for the year 1907 which have now appeared 
deserve particular attention. Rather fewer passengers were carried 
than in the preceeding year, the figures being 46,585.050 as compared 
to 46,902,257, and the receipts were consequently not quite so good 
by £2.488. The remarkable activity in trade of last year was therefore 
of no benefit to the company in respect to traffic, while on the other 
hand it acted adversely upon the expenditure, by increased cost 
of materials. General expenses, and horsing and traffic expenses, 
came to rather over £2,000 more, and although repairs and maintenance 
were slightly less, there was a still greater diminution in sundry 
receipts, so that the balance of net revenue is nearly ;^5,ooo less 

at £85.347- 

It is unusual to find that a saving in maintenance expenses is 
practicable in a tramway undertaking in a stage of its history when 
the influence of wear and tear is beginning to tell, and the permanent 
way requires renewal in miles at a time ; but in this case there are 
handsome reserves amounting to ^179.826 in all to fall back upon, 
which have been accumulated for the purpose, so £10.195 was paid 
out of that for renewals of permanent way, which is about half as 
much again as the interest accrued to the reserve. It is specially 
worthy of attention that the whole of the reserve is separately invested 
in securities set out. and that the amount is annually written down 
to the market values of the securities. Last year £7,090 went in 
compliance with this procedure, and the year before £4,908, so the 
path of financial rectitude has been steep and narrow. 

The stocks and shares in which the reserve has been invested have, 
on the whole, been well selected, though it is perhaps a criticism that 
local undertakings and cognate businesses have been too much favoured, 
but the directors cannot be blamed for confining themselves to the 
securities with which they are best acquainted. 

The report might with advantage be a little less reticent in statistical 
information. The only figures given relate to the passengers carried. 

THK QLASQOW DI8TRICT 8UBWAY COMPANY. 

The total receipts of this compay from traffic for the half-year 
ending December 31, 1907. amounted to £34.795 against £33,406 for 
the corresponding period of the previous year, an improvement of 
more than four per cent, which was earned on less than one per cent, 
additional train-mileage. The profits should therefore have been 
better, but instead of this they were £17,068 against £18,416, and this 
diminution resulted in the ordinary shareholders receiving but half per 
cent, instead of one per cent. There were, of course, the intervening 
rights of preference shareholders to account for so magnified a reduc- 
tion. The disproportionate increase in expenses may be ascribed 
partly to the extra cost of coke and coal £634, and of fuel, lighting, and 
general stores £360, but chiefly to cable repairs and renewals £1,000. 
The remaining increases are fairly well distributed, and no more than the 
extra traffic would sufl&ce to account for. Railways of this kind 
when once past the period of their first youth are very apt 
to afiford their shareholdets unpleasant surprises in the particular of 
renewals to plant and equipment, when adequate reserves to that end 
have been neglected. 

In this case the balance sheet shows no reserve for renewals, though 
there is a general reserve fund of £3,795. which has no doubt been set 
aside from profits available for distribution. 

The capital expenditure during the past half-year was only £602, 
which was charged against this general reserve fund, and it is satis- 
factory to note that no further capital expenditure is contemplated 
either during this half-year or in the future : but there is a debit to 
capital account of £166,455, and the amount due on sundry outstand- 
ing accounts exceeds the amount to be received under the same heading 
by £4,874. So in spite of the fact that progress is considerable, the 
passengers carried being nearly double, and the receipts therefrom 
almost half as much again as in 1898, some further issue must be 
expected sooner or later. 



THK LIVKRPOOL OVKRHKAD RAILWAY. 

This enterprise is in many respects comparable to the Glasgow 
Subway Company, but the position is financially better. The receipts 
for the last half-year amounted to £40.135 from passenger traffic, 
against £39,028 for the corresponding period in the previous year, an 
increase of 4} per cent. ; 471.076 more passengers were carried with 
the running of 23,302 less train miles, a saving of 5*3 per cent., though 
an extra 1.850 car miles were done on the tram lines. In these circum- 
stances the results of working were naturally more profitable, though 
not all that might have been expected, which the directors in the report 
say iswai«/>' owing to the additional cost of coal and stores. This is true, 
coal and coke came heavier by £655, at £2,803, while oil, tallow, 
and other stores were £413 more, at £1,284, but they might have 
added that the cost of maintenance of way and works was 
greater by £817, and so largely contributed to the increase in 
expenditure. The balance of net revenue is, however, better by 
£506, being £9,104, against £8.598 for the year before; so with 
the help of £274 deducted from the amount carried forward, 
the ordinary shareholders are able to receive } per cent, instead of 
nothing at all. Some £500 only had been expended on capital account, 
and £2,500 more is all that is contemplated in the future. £1,000 
during the ensuing six months, and the rest later. 

The balance sheet looks fairly healthy. Capital has been over- 
spent by £23,404, being borrowed from the renewal fund, which 
amounts to £35,062, but there is £20,541 cash and investments of 
£5,000, so the undertaking can probably get along for some time yet 
without requiring further money. 



FINANCIAL REPORTS AND COMPANY 
MEETINGS. 

South Shields Tramway Managership.— The question of the 
tramway manager being asked to terminate his engagement again 
came before South Shields Town Council on Monday, but considera- 
tion was adjourned. 

Had field '8 Steel Foundry.— A dividend has been declared for 
1907 at the rate of 15 per cent., with a bonus of 2J per cent., making 
iji per cent. The distribution for 1906, including bonuses, was at the 
rate of 25 per cent. 

Melbourne Tramway and Omnibus Company. - The London 
secretary has received cable advice of the declaration of a dividend 
for the quarter ending the 31st inst. at the rate of 4|d. per share (equal 
to 15 per cent, per annum), payable April i. 

Sao Paulo Tramway, Light, and Power.— The British Empire 
Trust Company, registrars and general secretaries in Europe for the 
above company, notify that the company have declared a quarterly 
dividend of 2 J per cent, on the capital stock. 

British Insulated and Helsby Cables, Limited.— For the 

past half-year the directors recommend a dividend of 4 per cent, and 
a bonus of 2 per cent., making 10 per cent, for the year. The sum of 
£37,000 is set aside to reserves and depreciation, and £28,000 carried 
forward. 

Stewarts and Lloyds. — The directors have declared, after setting 
aside £70,000 for depreciation, a dividend for the half-year ended 
December 31 last at the rate of 11 per cent, per annum on the 
ordinary shares, placing £30,000 to reserve fund, and carrying forward 
£72,000. 

Burnley Corporation Tramways continue to show excellent 
results. For the past year there has been an increased revenue of 
£2,000, and a decrease in working expenses of nearly £1,500. The 
profit amounts to £10,000, and this sum has been added to the reserve 
and depreciation fund. 

London Street Tramways Company.— The report of the 
directors shows that the amount standing to the credit of revenue 
account is £4,128. Out of this sum the directors propose the payment 
of a dividend of 2s. 6d. per share. This will leave a balance of £254 
to be carried forward. 

Energy Costs at Yarmouth.— Yarmouth Tramways Committee 
propose again to petition the Electricity Committee to reduce the price 
for energy supplied for the tramways. The price at present is ijd., 
and during the last financial year the Tramways Committee paid the 
Electricity Committee £3^93^ for energy. 

Traction and Power Securities.— The revenue of the company, 
according to the report for the last year, amounted to ^19.584. With 
the amount brought forward, the balance is thus £22,826. The directors 
propose to apply £3,000 to the depreciation of securities, and to transfer 
£15,000 to the investment reserve fund, carrying forward £4,826. 

City of Carlisle Tramways Company.— The directors report 
that the revenue account shows a surplus of £1,785, a decrease of £118 
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compared with the previous year, and after providing for debenture 
interest ^633 remains, which the directors recommend shall be carried 
forward. The number of passengers carried was 2.551,331; and the 
total receipts amounted to £9,742. 

Erdlngton Tramways.— Erdington Tramways Committee have 
issued the first report on the working of the tramways, the period 
covered being from the date of the inauguration, April 22. 1907, to 
January 31 last. The receipts amounted to £9,970, equal to 10 67d. 
per car mile, and the expenses were £8,562. The latter figure includes 
debt charges and £4.869 (equal to 5d. per car mile) paid to Birmingham 
Corporation to cover traffic expenses. The number of passengers was 
2,090,481. 

Mersey Railway Company.— The directors report for the half- 
year ended December 31 last shows that the total receipts from all 
sources were £51,027. against £47.359 in the corresponding half of 

1906. The working expenses were £37.308, against 35,884. The 
credit balance is employed in payment of debenture interest and a few 
minor items. The number of passengers was 5.604,295. against 
5,271,524, exclusive of season ticket holders. The train mileage was 
416,189, against 416,555. 

Metropolitan Eiectric Tramways, Limited.— The report of 
the directors for the year ended December 31 last states that the total 
revenue amounted to £297,223, including £27,476, the balance of divi- 
dends received in 1906 from the North Metropyolitan Tramways 
Company. The traffic receipts which amounted to £244,200, show the 
satisfactory increase of £64,600 over the previous year, after 
deducting all expenses chargeable to revenue, including £10,500 for 
reconstruction and renewals, and writing down preliminary expenses. 

Birmingliam Cabie Tramway.— Handsworth Tramways Com- 
mittee reported, at the last meeting of the District Council, that 
the Board of Trade having on March 7 approved of the proposed 
service of notice under section 43 of the Tramways Act, 1870, requiring 
the City of Birmingham Tramways Company to sell to the Council so 
much of the cable tramway as is within the Urban district of 
Handsworth, the notice was served on the company on March 10. 
Negotiations as to the future working of the tramways in the district 
are proceeding. 

End of tlie Accrington Company.— The annual meeting of the 
Accrington Steam Tramways Company was held on February 26. 
Mr. James Kenyon, the chairman, said that they had met for the last 
time as an operating company. In the sale of their undertaking to 
the local authority they had got the poorest award from the arbitrators 
for any undertaking of the kind. He moved the adoption of the 
report, which declared a dividend at the rate of 6 per cent, per annum. 
Business in connection with the winding-up of the company was 
conducted in private. 

Lavish Distribution of Tramway Profits. -A reduction of 
3jd. per £1 in the rates for the present half-year has been the result 
of a grant of £22,000 in aid of rates made by Sheffield Tramways 
Committee. It is pointed out by a local newspaper that since 1900 
no less a sum than £125,694 has been applied from this source for the 
relief of the rates. From the profits on tramways also comes the cost 
of municipal music, provision of bands in the parks, concerts in public 
halls, etc. ; £1,000 a year for five years for Sheffield University, and 
a yearly grant to the School of Modern Languages. 

Ang:io-Arg:entine Tramways Company.— The directors report 
that the balance to the credit of the revenue account on December 31, 

1907, including £10,081 brought forward, and including the profits of 
the six months' working of the Buenos Ayres and Belgrano Electric 
Tramways system (after deduction of interest on the balance of 
unpaid purchase money), and allowing £65.000 for depreciation and 
renewal funds (in addition to amounts expended on ordinary main- 
tenance), amounts to £335.323. After transferring £4,200 to a sinking 
fund for the redemption of the preference shares, and £4,000 to 
investment depreciation account, out of the balance available for 
dividend the directors recommend the payment of a final dividend on 
the 320,000 second preference shares of 5s. per share (less income tax), 
also a dividend on the 40,000 new ordinary shares at the rate of 8 per 
cent, per annum, carrying forward £16,734. 

W. T. Heniey's Teiegrapli Worlcs Company.— At the annual 
meeting on March 6, Mr. Sydney Gedge, who presided, said that 
nothing eventful had happened in their business ; the whole of it might 
be called "bread-and-butter" work, but it had been such as enabled 
them to pay 15 per cent. He thought the board were doing right in not 
dividing profits too closely, and in building up, as they were doing, a 
very considerable reserve fund. During the past few years the munici- 
palities had been spending what some people thought too much money, 
and these heavy borrowings had damaged the credit of various corporate 
bodies. Thus there had been a check to municipal enterprise in the 
past twelve months owing to this cause and to the dearness of money. 
But there would be a renewed demand for tramways, and in districts 
not hitherto dreamed of, and with money so much cheaper, additional 
tramways would be electrified. 



Qiasgow District Subway Company.— The accounts of this 
company for the half-year ended January 31 last show that the traffic 
receipts amounted to £34,795 (equal to 12 75d. per train miU), as 
against £33,406 (i2-33d. per train mile) in the corresponding half-year. 
The total receipts were £37,919 (13 89d. per train mile), against 
£36,776 (i3*57d. per train mile). The expenditure, including £500 
carried to the general reserve fund, was £20,851 (7 •64d. per train mile), 
against £18.358 (677d. per train mile). The credit balance is thus 
£17.069, against £18,418. After paying interest, the balance available 
for dividend is £12,200, compared with £14,562. Out of this the 
directors recommend the full dividend at the rate of 4 per cent, per 
annum on the preference shares, and a dividend at the rate of ^ per 
cent, per annum on the ordinary shares, leaving a balance of £631 to 
be carried forward. The number of pjssengers for the half-year was 
8.695,995, against 8,359,052, while the number of train miles run was 
654,940, against 650,260. 

Devonport and District Tramways Company.— At the half- 
yearly meeting of this company, held in London on March 11, the 
directors' report, which was submitted and adopted, showed an avail- 
able balance, after paying all expenses, of £2,157. This was devoted 
to placing £1.000 to permanent way renewal fund and £1,000 to capital 
redemption fund, carrying forward the balance of £157. Mr. W. G. 
Bond, who presided, said that there was a decrease in receipts of £346, 
and an increase of expenses of £175. The latter feature was due to a 
rise in the expense for permanent way maintenance. The board had 
started a parcel service, which up to the present had not been a 
financial success, and a system of weekly tickets for workmen had to 
be withdrawn, as the response was so small. At the request of the 
Town Council they had introduced two halfpenny stages, with the 
result that they had lost rather more penny fares than they had gained 
halfpenny ones. The directors had recently addressed a letter to the 
Devonport Corporation asking for more favourable terms in regard to 
the lines leased by the company from the Corporation. 

Lancashire United Tramways.~At the annual meeting of this 
company, held in London on February 28, Mr. J. M. Henderson, who 
presided, said the profit for the year amounted to £12,789, and, 
after payment of the debenture stock interest, there was a balance of 
£289. This amount, with the credit balance brought forward from 
last year, had been written off the loss on the sale of motor-omni- 
buses. The receipts from the various tramways (other than St. 
Helen's) comprised in the company's system were £69,349, and the 
working expenses £56,499. The receipts per mile were higher than 
had been attained in any previous year, and it was gratifying to know 
that they had been steadily increasing since operations began For 
the year ending June 30 the working of the new St. Helen's and 
District Tramways Company (in which this company had a prepon- 
derating holding) resulted in a profit, but it was not possible to 
distribute any of it in dividend owing to the adverse balance of previous 
years. Owing to its interurban character, their system had been 
particularly unfortunate owing to the wet weather of last summer, but 
since October last there had been a gain on the same mileage of nearly 
£400 per month over the corresponding period of last year. After 
exhaustive inquiry, the directors had introduced a comprehensive 
scheme over the system of short-distance return fares for workmen. 
T^ie scheme had worked very well, the number carried in January 
this year being 295,693, against 174,825 for the same month last year. 

Bruce Peebies and Company, Limited.— A meeting of the 
creditors of this company (in liquidation) was held in London on 
March 27. Mr. A. W. Tait, one of the liquidators, said that the 
balance of deficiency was £163,086. He proposed that a committee 
should be appointed to go into details. All the losses hinged on the 
fact that the company had been seriously in want of working capital 
for some time past. The year 1907 was a very difficult one for all 
manufacturing concerns, and for the electrical industry in particular. 
There had been an abnormal rise in raw materials, whilst the price of 
the finished article had steadily decreased. Difficulties were due to 
losses on contracts following upon the high price of raw materials, to 
insufficient reserves for contingencies, to losses due on the realisation 
of securities, to an insufficiency of working capital, and to the heavy 
expenses in connection with the administration of the business. If 
there were a forced realisation the assets, he calculated, would realise 
only about 6s 6d. in the pound, and even this could not be distributed 
amongst creditors for a considerable time, probably two years. If the 
business were reconstructed on a reasonable footing, reasonable profits 
should accrue to the concern. He presented the following scheme : 
That the debentures should be extended for ten years, that the interest 
should remain as at present, at 5 per cent., with a sinking fund of 
2 per cent, per annum ; that the trade creditors should accept 7s. 6d. 
in the pound in a debenture which would be redeemed by the pro- 
ceeds of the sale of securities and the collection of contract balances, 
and this 7s. 6d., he considered, should be paid in a short time. Thu 
they would receive probably more in cash under the scheme than by a 
forced liquidation. The other 12s. 6d. would be given the creditors in 
the shape of a cumulative 6 per cent, preference share in the new 
undertaking. Altogether 120,000 cumulative preference shares would 

i Continued on page 287.) 
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sinking 

Fund 

and 

Loans 

Repaid. 

17,169"^ 

4.8 



; Depre- 
ciation, 
Renewal, 

and 

Reserve 

Funds. 

40.1 ^^ 

14,954 



11,021 25.932 



81.647 
541624 



13,236 



65,853 



14,672 



132,662 



52.811 



50,554 



48.622 
38,024 


110,935 
227,495 


359 
; 4,612 

1 


111,204 
232,107 


3,165 


48,898 


1 1,755 


80,6S3 


20.793 


62,076 


1 728 

1 


62.8M 




15,102 
50,518 

107274 
10.989 
10,787 
61,091 
10,820 
13,327 


1 430 
131 


15,532 


5,904 


50,049 


332 


329 
503 
580 
975 
323 
681 


10.003 
11.492 
11.307 




02.000 
11,143 


1,150 


14,008 



E37,558 

iH 4.184_ 

12.030 

20,220 

56,921" 




Income. 
Traffic. I Other. Total. 



834 



00.087 



541 15,213 



3,762 I 130.424 
2,141 I 



952 



54,952 
51,500 



871 
147 
337 



38,420 
4.331 



1,314 

751 
653 
841 



7,264 
32,547 

1^,998" I 
92,763 



1,341 

912 

_j;80 

222 

_ 357_ 

473 

119" 
643 
164 
7,439 
349 
241 
6.697 



55 



12.307 
21.584 
"57,072 
47,088 
15.033 

77^,^r 

25,390 

22,042 

8.24r 

8,003 



13,703 



652 



5,479 
27,033 

5,845 
571.210 

11,280 

5,891 
719,073 



7,319 



33.199 



1,995 ,130.993 
1,315 94,078 , 



South S^hields .^. 
8talyb*ge, Hyde, 
HoMley^D*kTd 

Sunderland .^ 

WalTasey ^^ 

WaTaall 

W^pington^^ 

Weit Ham ^ 

Wan^.. ^ 

Wolverhampton 

YarmooUi (Ot.)77. 



29,126 


7,985 
31,256 
53,830 


411 
10 


8,300 

-31,200" 

54.138 


.9,181 
46.146 


26,917 
232,551 


^_819 


27,730 
232.051 


690 
6,773 


49.636 
18,176 


^r.368 
307 


51,004 
18,483 


;"^ 2,531 


23,992 


46 


24,038 



38,766 



38,805 



18,592 



1^530 
19,548 



101,791 



10.831 

11 ,822 

55,168 

17,260 18,051 

Motor O mnibases 

5,424 1,197 



72,054 


342 


72,890 


42,254 


630 


42,884 


26.400 


546 


20,940 
19,040 


19,204 


336 


116.793 


2.982 


119.775 


61,101 


1,368 


02,409 


43,183 


640 


43.823 


2,375 


45 


2,420 ; 
21,902 


21,390 


512 



Belfast 



Bexley ..^ 

Birkenhead 
Boumemouth 

Cardiff ../ 
Glasgow ... 

Hnddersfleid 

HuU" ".:_ 
Leeds .^_ 
Leicester... 



Mar. 31, 1907 
May 31,1907 

Mari 31, 1907 



Mar. 31. 1907 



Marjl. 1907 
£»ec^31.J906 
Mar. 31, 1907 

H*castie^ fyne "MarT 31, 1907 

Horthaiiipton.-' Marr31,l907 



Portsmouth 
Preston ..^ 
Reading ... 
ffiiffleTd ... 



Mar. 31.1907 
Mar: 31. 1907 
Mar31, 1907 
Mar. 25. 1907 



Nov.. 1905 I E. 



Oct.. 1903 



Feb., 1901 
July, 1902 



^ay. 1902 
Oct.. 1898 

Feb., 1901 



July, 1899 
Xug.,i897_ 
May, 1904 
May, 1903 

T)ec., 1901 

July, 1904 

Sep.Tl9bl 



June, 1904 
_July. 1903 
Sep., 1899 



73 

_L 
23 

34 

I no 

36 
165 

♦ 10 
33 

♦ 3 
27 
96 

~17 
HlOO 

:eii6 

53 
*6 
9 

28 
17 



1.225.448 

3 66.266 
381,554 



1,060.000 
%,^4 



357,854 
381,554 



165. 448 
1.275 
8,412 



1.115,784 



15,232 1.060.000 22.256 



TABLE II.— TOWNS WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 

Mar. 31, 1907 
Mar. 31, 1907 
Mar. 31. 19OT 
Mar. 31, 1907 



802,039 
3.100.000 

646,284 

488.673 

1,340,374 

734,838 

1.413,989 
128.300 
672^272 



16 



13 
66 



224,102^ 
^i;658 
1,163,646 



732,383 
2.227,353 

198,^ 

436.543" 
1,340,374 
678,805 



1.164,028 

~127.255 

661.714 

187,269 

231.658 



69,656 
872,647 

247,327 

^52^^30- 

~56,033~ 



249,961 
1,045 



10^558_ 
36,832 



1,133,770 



29,876 



94,868 
357,991 


13,723 
14.914 


401.668 


11,664 


767.109 


20,948 


3,104,061 


18,746 


4^12,902 


12,512 


436.543 
1.303.815 


^ 16,057 
"13,494 


677.829 


18,320 


6,736.737 


31,077 


1,150,701 


21,711 


1 27 ,374 


14,036 


" 670,157 


23.514^ 


187,269 


10,888 


220,783 


16.742 


1,172,279 


17,683 




121,180 
327,794 
110,5S» 
582.990 
824,990 
208.054 



542 


22,084 


88 


858 


3,103 


102,014 


150 


37.940 


972 


; 33,033 


Z,G79 


279.580 



E— Electric trolley system. H— Horse lines. 

« Conferred by 



C — Cable lines. 



* Indicates lines leased. 



f Lines on which running powers ar^'^s^rcised. 



ar^^e^Brcised. j 

Horse, conduit, and electric. a Surface <K>ntact. { ^^^ >^^ r^ | /;> 

Annual Money Act, which limits amount for each flnancial year. Powers not exercised wjBlap»^/j \^y VjJvJvJV Lv^ 
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Interest. 



Aberdeen ... 
Ayr 

Birmingham 
Blackburn .. 
Blackpool ... 
Bolton ..^ 
Bradford7^„ 
Brighton .7. 
Burnley ... 
B u rton-on -Tr^pt 
Bury 



Ghesterfleld 
Colchester .. 
Croy don .. 
Darlington 

Dar wen . .. 

DerBy 

DoncasteF .. 
Douglas (I.O.H.) 
Dundee ... __ 
East Ham ... 
Gloucester ...^ 
Halifax 



Sinking 


Tncome 


Fund. 


Tax. 


3.515 




958 


303 


6.547 




12.878 


448 


6.349 


113 


13.573 




29.484 


2.543 


5.164 




4.834 





8,766 

1.060 

2.500 

367 



9.053 
1.050 



2^.000 
8.316 




Met Income. 



Dopre- 
oiatfon & 
Renewal 

16.737 
2.367 

14.660 

6.042 


Sundries 
933 

1X531 
345 


14,693 
'4,536 


146 
"4,173 



2.057 

907 

6.00'2 



Total. 

32.170 

6.028 

5 6.185 

"21.254 

21.094 

41.4^ 

65.756 

13.743 

21.512 

5,889 

21,798 

4,690 



4,193 
J, 217 
20.695 



Met 

Surplus 4 I 

or 
Deficit - I 



I 



+ 932 
+^2,000 

+ 812 

+ 4,000 

+ 9.079 

4 10.000 

4 2,410 

- 877 

- 1.718 



+ i.m 

- 2.090 



615 



2,650 



2:599 
836 



475 
382 



652 

184 

^144 

15b 



4,398 
5.505 " 


S88 

-~ 118- 


8.659 


+ 7.930 


3.995 
7,494 


- 1. 362 
4 397 


22,182 


+ 86 


13,533 


- r 104 


8,458 


- *.«o 


22,302 
9.927 


-_>«^_ 


5.910 


4- 8 


3.138 
2.708 
5.612 





12,929 



Plymouth ... 
Rochdale ... 
Rotherham .. 
Salford 
Southampton 
Bouthport ... 
South Shields 
Stalybrldge. Hyde, 
Mossley.&D'klnrd 
Sunderland 
Wallasey 
Walsall ... 
Warrington 
West Ham . 
Wigan 
Wolverhampton 

tarmouth (Ot.) 



55.171 


5.877 


1 2.518 
"170.629 




- -; 


3,939 
1.608 


87.827 


29.560 


211.891 


- 




1,913 


45 


2.811 


12,122 
35,193 




6.447 


32.387 




4.528 




1.278 


10.629 




3,613 


[ 21.740 



2.W7 

- 8,729 

- S02 1, 
4 27.585 ; 

- 1.768 il 



4.201 
14.889 
2.535 
1,977 
2.531' 



150 
26.346 

273 

150 
"2,117 



10.348 I 



4- 


374 


4 


to.ooo 

61 


4 
4- 


1,384 

23.744 


-»- 


8685 


+ 


1,148 
2.893 



81.824 
1 4.434 
13.507 
12,011 



18.000 
4 TT 



661 


15.064 
25,154 


4 


8,199 
7.124 


553 


11 ,060 _ 


+ 
4- 


4,879 




1 5.910 


1.310 


2,810 


1 33.528 


-1- 


18.990 


1,330 


30.040 


-»- 


16.382 


359 


18.080 


2.191 




i 5.338 


4- 


2.294 



TABLE II.— TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTING PURPOSES. 



Belfast 


54,73-' 


1 > , ::m. 


20,277 


15.953 
2,658 
5.858 

14,570 


103.238 


Bexley 


3.229 , i.or* 


1.645 


8.846 


Birkenhead 
JBournemouth 


15.049 
22,562 


5.092 
6.175 
9.384 


7,506 
-I0TT34 
11,802 ^ 


33,505 
53.441 


Cardiff 


36.893 
M5;021 


7.094 


65.174 


Olasgow 


86.791 


122.126 
12.086 
21,301 
37.440 
10.057 


31.318 
5.065 


485,256 


Huddersfleld ... 


18.959 


3.931 


40.041 


Hull 


30.592 


8.933 

29:463- 
8,823 


9.352 


70,178 


Leed. 


87.112 


17.255 


171,210 


Leicester 


41,903 


8,157 

259,683 

81,478 

13,060 


68.940 


London 

N 'castle on-Tyna... 


H 202,483 

E 213,906 

56,004 


69,981 
88,654 
16.536 


52,221 
84.065 
20.482 


884,368 
468.103 
106.882 


Northampton 


K 6,763 
H ... 


1.894 


1,339 

6.029 

4,004 

2.618 

297662 


2.290 

5.565 
2,203 
37405 
20,922 


11.286 
1,245 


Portsraonth 


26^501 


7.660 


45,755 


Preston 


10.071 
8,515 


4,505 
"3,725 
20,245 


20.783 


ft^^dlntf 


18.263 


Bhafflcld 


97.590 


168.419 



7 7,881 
4J42 
21,903 
30^2 
49,185 



H— Horse lines. 



410,586 
4M55 
51,008 

156.584 
47,588 

356,893 
102.57^ 
10,798 

56.259 
r7.163 
15,370 
111,167 



ES— Electric trolley lines. 



Ill 


34,339 


127 


3.132 




11,891 


1,874 


12,185 




23,138 


3,510 


63,769 


303 


12,185 


818 


12,942 


9,512 


43,005 


551 


22,761 


4".'424 )' 


174,778 


3,071 


34,323 


110 




... 


4.353 


353 


19,697 


... 


5,822 




6.558 


812 


41,393 



21.175 
1,81 
9.289 

12J56 
^9,729 

49.777 
9^808^ 
9,528 

38,029 

21.872 

153,155 
34,255 

3.728 
16.217 
5.773 
5.607 
25,716 



13.000 I 



200 

9,932 

806 

1,224 

3,946 

396 

1,425 

4,366 

1,109 

145 
2,203 



317 



168,408 
12,427 
10,604 
11,481 
13,110 

35.000 

335 

l".'355 
6,261 
■ 5.568 _ 
3,060 
20,000 



206 

6.664 

1,913 

Jl,93i 

1.206 

373 

22,285 
3 .924 

■472 
4.305 

2,000 



68,514 
4,S42 
21,903 
31,425 
44.780 
343.817 
K.432 
34,298 
96,834 
48,139 

386,643 

75,959 

9.908 
47,587 
17,163 
15,370 
91,312 



- m^ 
+ r.dsi 

+ 4.405 

+ 70^279 
4- 6.026 
+ 17.5a 
+ 69.288 



+ 88,440 

+ i.ooo 

+ 9.028 



♦ Deficit on Revenue Account. 
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i Appropriation of Net Surplui. 



Aberd ean 

Ayr^ 
Birmingham 




Carried , 
Forward. • 



12.000 
512 



2.410 



Reserve. 



992 



Barton-on-Trent 



Bury 

Chester ... 
Cheeterfleld 
Golcheeter 
Croydon .. 
Darlington 
Darwen^^. 
Derby ... 

Doncaster 



Douglas (l.O.M.) { 
Dundee 



922 



7.930 



397 



ReUei 

of 
Rates. 



4.000 
9.079 
10.000 



2.725 
400 



Population Car 

Served. Mileage. 



167,000 
33,000 



200,000 

221,000 
324,000 
128.095 
165,000 
52,000 
124,726 
38.309 
38,000 
40,540 
154.342 
50,000 
41.864 
124.000 



1.820,682 
378.884 



Passengers 
Carried. 



17,676.008 
3,603.789 



Passen- 
gers 

Carried 
per 
Car 
Mile. 



11-55 
9-51 





Average 






Average 
Fare 


Journeys 
£ad 


Avernge 
Car 
Miles 


Average 

Total 
Revenue 


per 
Passen- 
ger. 


of 

Populat'n 

per 


perDajr 


Mile. 


d. 


Annum. 




d. 


•95 


105-84 


35 


11112 


_"98 


109-20^ 


IW 


9-637 


1-25 


50 


105 


13- 15 



109 


111-21 


104-09 


87-68 


100 


58 



12-89 
11-07 
10-78 
10-86 
12-50 
8-85 



E ast Ham 

Oio nces ter 

Halifax ^ I 

llford 

Ipswich ^. 
Keighley... 
K ilma rnock 
KfrKuOdy 
Lancaster 
Ulth ^.. 
Lincoln ... 
LJTerpool 

Lowestoft 

iaidstone 374 

Manchester .^ 
Melson .. _ ... 

HewportCMon.) . „ 1.384 
Hottingliain ^.. __ 

Oldham^ 

Perth 

Plymouth 

RochdiUe... ... 2.893 

lotherliam 

Salford 

Southampton ... 
Bouthport 75 

Bouth Shields . 
Btalybridge, Ac. 

Sunderland ... ■_-■ 

Wallasey .. 1.539 

Walsall ... ... ._.. _ 

Warrington • _ ,^- 
West Ham .. 4^2^ 

Wlgan ^ .. 

WolTerhampton; 2.191 

Yarmouth (Ot.)..; 2,294 I 



86 



5,270 



6,744 
3.665 



27.585 



55.000 



17,000 
5,000 



1,310 



13,000 



7,124 



3,340 I 



9,668 






Average 


TraflBc 


TrafBc 


Revenue 


Revenue 


^e 


per 
Annum 


Of 


per 


Single 


Head of 


Track. 


Populal'n 




Served. 


2,522 


8/4 


1.520 


8/11 






2,219 


5/3 


2,380 




2,650 


10/5 


2,347 


11/5 


2.844 


7/8 


3.159 


7/6 


1.529 
1 001 


5/10 

B 1 



Operating 



per 
Passen- 
ger. 

d. 
•52 
-55 



i-er- 

oentage 

of 



Expenses Operating 



Expenses 

to 

Total 

Revenue. 

% 

84-87 j 

84 81 



M54 
1.900 
1,522 
3.^25 
1,217 
1.861 



31,000 

13,000 
800,000 

42,000 

75.000 
254.568 
160,000 
' 34,000 
118,000 
102,614 

61,500 
35 0,000 
117.300 

31,312 
112.000 

92,811 
170,000 

65.000 
100,060 

83,000 
308,284 

61,000 
100,900 

35,000 



1,143 
3.235 

"2.323 
3,638 

948 

1.474 
2 .156 
1,429 
1,312 

J, 492 
M34 
1,117 
2.208 
1,938 
5,421 
1,827 
710 
4,556' 



5/4 
59 
5/4 



-80 


81-01 


-864 


88-04 


•B3 


88 40 


•819 


68-16 


-77 


6811 


-83 


66-86 


•78 


70-42 


-677 


88-48 


'62 


63 


-62 


83 



7,11^ 

4/4 

6/9 
"5/9~ 



-88 

-742 
_-5 . . 

•807j 

•64 
_1-17_ 

•85 



1-144 



81 8 
66 87 
68-88 I 
61 M 
88-26 
113-71 
78-71^ 

6338 I 



6/11 


-546 


61-38 


'7/5 


-50 


61-83 


5/7 


-83 


73 


8/6 


-735 


74-85 


7/- 


-624 


67-46 


5/10 


-73 


73-16 


310 


-644 


62 


4/7 


•654~ 


73-78 


7/9 


•47 


66-29 


2/5 


-997 


108 


48 


■504 


66-22 



10-886 
8-737 I 



12 13 
12 243 
8-349 
10-403 
10 783 

1 480 
iO 894 

JO; 421 
9-741 
10-28 
6 842 

11 261 
11 76 
10 388 
10 724 
10 963 I 
10 09 I 
10 727 

8 834 



i,m 

2,245 
3,863 
2,604 
939 
2,084 
M04 
2,692 
3,102 
3,050 
1,69 1 
2,337 
i;399 
3JB87 
3.330 

r^%5 

1,989 
5,159 
2,456 
1.763 
1,775 



I 



10894 


3.102 


13,3 


10 421 
9-741 


3,050 
1,691 


8/6 
1 11/7 


10*28 


2,337 


1 43 


6842 


1.399 


8/4 


11 261 


3,687 


8/6 


1 11 76 


3.330 


13/- 


10388 


1,955 


5/3 


10724 


1,989 


4/7 



2 2 
14/8 

7/- 
8/8 
17/10_ 

8/8-15 I 

10/10 

11^ 

4 8 

5,4 
10/6 

M. 
13,3 

8/6 
11/7 

4 3 

8/4 

8/6 
J3/- 

5/3 

4/7 

7/7 
20/- 

9/- 
12/3 



•64 

-766 

-83 

•81 

-76 

-645 

•677 

■^ 
•697 
•723 
^72 
-J3 
-788 
-782 
-93 
•66 
•515 
-784 



68 SO 

67 

87-64 

6844^ 

63 18 

74-70 

68 00 

88 

87-84 

60-3 

69-02 

88 

67-97 



89 99 


71-70 
;" 60^ 


80-80 


82-3 


88 66 



-816 

-82 

-60 


62-60 
89-727 
63 7 


-492 


60 00 
78 

87 72 
68 18 


1-04 
-691 
•798 



TABLE II.— TOWNS WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 



Belfast ^. 

Bezley ... 
Birkenhead 
Bournemouth 
Cardiff ... 
Glasgow .\. 
Huddersfleld 
Hull 

Ueds .. 
Leicester... 



516 



1,031 
4,405 



5,026 
15.000 



8.962 I 



25.279 ' 45.000 ' 

2,528 
69,262 



349,180 
16,300^ 
117.000 
100.000 
164.333 
1,050,000 
1 20.000 
266.762 
463,495 
232.111 



M*castle-on-Tyne| 
Northampton .. 1 

Portsmouth ..T 
Preston .1 '..'. 

Reading 

Sheffleld ... 



14.856 



4.025 



13,584 I 300,000 
1,000 I 90,000 

"5,000 



I 



20,667 




8,296^898 

268,619 

1,324,743 

1,768,098 

2,624,804 

20,380,367 

1.794,691 

2,986,4Qd 

7.484,321 

3,331.998 

H13.862,718 

E 16.267.879 

4,263.174 

K. 841,718 

H. 31,864 

2,199^ 

904,882 

918.8^ 

6.804.686 



42,945,849 

1,737.204 

11,616,691 

13,503,610 

24,438,164 

224,063,098 

15,252,150 

29,151,543 

73,024.853 

27.467.984 

131,165,027 

183,062,063 

45,506,468 

5,216,883 

184.072 

20.668.825 

8,459.742 

8.130,179 

73,966,299 



46 

82 

65 

31 

01 

50 

86 

92 

24^ 

46 

25_ 

67 

63 

77 

40 

35 



-99 
1-70 
1-113 
1-48 
1-046 

-95 
1-22 

i-oo 

1-065 
1-002 
1-04 
1-06 
_1-11_ 

-99 
1-00 
115 
1-072 

-96 



123 I 128 

106-58 

100-83 

135 

148-71 

213 

127 

109 J 

157-55 

118 



10-870 



152 _ 
60 

102-32 
70-5 I 
110 _| 
165 I 



83-32 

92 

99 

1 01-20 
112 



113-68 


111-38 


99 


82 


106 



106 
90 

83" ~ 
132-92 
112 
104-6 



_8-21 
11-604 
; 10038 
' 11-42 
I 10-893 
I 10-565 
I 10-79 
r 9-84 
I W-69 
' 8-393" 
I 10 093 
! 12-171 
1 11-75 _ 
E. 9-78 
IH. 6-46 
I 11-129 
, 10-068 
j 8-78 
I 9-86r 



806 
10-202 

9 829 
11 37 

9 744 
1046 8 
1088 

984 

10 86 
8268 
9828 

11-988 

11 86 
9 83 
8 80 

10 791 
10-028 

8 83 

9 767 



2,473 
1,652 
2,261 
2,860 
2^16 
5,035 
2,770 
4,456 
3,352 
3.101 
5.762 
6,944 
3.871 
2,459 



I 



I 



3.471 
2,197 
2,476 
4,174 



10/4 1 


58 


14- 1 1 


22 


9/3 1 


687 


16/9 


95 


12/11 


653 


16/11 


52 


13/- 
91 


63 
58 


14/- 


563 


9/11 


60 


1 


069 
614 


13/8 


57 


^,'." : 


519 
624 


99 


531 


63 


59 


7 10 


53 


12 4 


546 



87 

68-11 
MM 
63J8 
88 83 
83 96 
49 32 
87-89 

82 23 

80 

100-24 
86-74 
80 84 

E. 81-10 

H. 148 27 
44-88 

"84-77 
84 
60 24 



Applied as special depreciation. 



H— Horse lines. 



E#— Electric trolley system. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE I.-T0WN8 WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Name. 


Average 
Operating 
Expenses 
per Car 

Mile 

(excludi'g 

Power 

Cost). 

dr 


Average 

Operating 

Expenses 

per Car 

Mile 

(inoludiiig 

Power 

Cost). 

d. 


Average 
Number 

of 
Cars in 

Use 
Daily. 

44 


Number 

of 

Cars 

in 
Stock. 

69 

19 

~48 

61 
96 
239 
50 
46 
20 


Average 
Speed 

l^Jr. 

Miles. 
7 
8 

7-SO 
6 
7i 
7 20 

«r 
7 

6f( 

7-56 
8 
719 

6 12 
68S 
6* 
8-79 

6 

~ 8 2 " 
7 

6-78 
7-2 

7 8 
630 
7-61 
7*43 
6i 


Average 

Car 

Hours 

per 

Day. 

704 
130 

364 
400 
932 
2.040 
512 
405 
181 

115 
108 
171 
725 
151 
108 

222 

528 

448 

217 

912 

2^1 

216 

126 

121 

~184 

96 

315 
' 72 
5.446 

196 
" '71-66 
6,175 

108 

390 
15 

864 

120 

336 

495 

272 
2.125 

557 ' 

210 

222 

577 

726 


Average 
Disunoe 

of 
Id. Pare. 

Miles. 
1-81 
1-29 

1 28 

rw 

1 99 
1 31 
1 29 
1 39 
1*22 
1 27 
1*38 
113 
219 
1 098 
1 09 

1-29 
' 1-9 
1 1-37 
1 468 
1 97 
1 90 
1 30 

1 373 
1-93 

2 39 
1 

1*90 
1*019 

1 98 
1*79 

" iT 879 
univ'rs'lp 
"1 

2 12 
1 

162 
1 62 
1 12 
1-01 
1-79 


Average 

Fare 
Charged 

li^le. 

d. 
81 
•78 

76 

72 
83 

70 
•83 
•79 
•79 
•97 
•92 

88 

81 

8 ' 
1-23 8 m. 
148 ,. 

786 

•64 

82 

•77 

•74 

803 

994 

97 

-64 

•999 

83 

438 
_ « 
enny fan* 
1 


Op 

d. 

i2-625 
2087 

"2-82 
2-67 

2 518 
2-891 
2-799 
2-836 
2-70 
2-204 
2-265 
2-344 
2-492 
2-798 
2-285 

3 196 
5- 16 
3-294 
1*7 

\ 2*365 

2^893" 

2-915 

2-5^- 

2-886 

3 053 

2-805 

2 359 

2* 182 

2-437 

2-793 

" 2-476 
2513 
2-945 

'2-56~ 
2^066 


iMnUingB 

' General. 

d. 
1027 
1148 

•72 ~ 
•91 
•63) 
•925 
•784 
-963 
•93 
729 
1-078 
•554 
•873 

-m- 

-432 
-728 
•577 
•358 
*482 

1*033 

^774 
•687 
•646 
-T-125 
•904 
-635 
-513 
•545 
•462" 

1064 
•69'2 

1-477 

1079 
-60 

1*002 
•98 
' -452 
-944 

110 
•570 
•708 
908 
-462 
•860 
-662 
-944 


xpenMs p 

; Repairs 
and 

Mainten- 
ance. 

d. 

•943 
i 729 

176 

1-55 
. 1-313 ~ 

1-476 

1-407 

1-387 
•98 
•756 
-419 
*670 
•794 

1*086 
•567 

1893 
•581 ' 
•741 
•792 

1*499 

1267 

1-397 
-705 

1-740 
-821 ■ 
-825 ; 
-434 1 
*466 
•406 
-830 
•66 i 
•913 , 

1-631 1 

"' ' -99- 1 

•786 1 


mr Car Mile. 

Power. Total. 

d. d. 
1469 6-064 


Board 

of 
Trade 
Units. 

1.906.218 
375.436 

1.853.272 

1,261,946 

3.619.390 

9,582.871 

1,798,905 

2,525.135 

551,758 

2.042,840 

266,856 

361,421 

498.758 

1,511,590 

429.105 

395,096 

1,137.705 

575,470 

2.207.559 

1.095,511 

637,491 

3.033.499 

897.916 

720,246 

227.137 

369,551 

685,269 

240.820 

9-/1,699 

164.314 

20.381.934 

356.551 

206.932 

25,072.791 

252,546 

1,153,398 

4.316.656 

3.453.037 

279,694 

938,006 

1,896.278 

1,103.804 

7.983.603 

1.333,050 

504.385 

710.234 

2,203,128 

1,826,167 

1.316; 215 

662,582 

610.115 

3,797.337 

2,369.000 

1,582,325 

539,902 

DSES. 

"6,434,835 

408.497 

2,398,274 ' 

2:676,833 

4,842,074 

24;974,066 
3,722,598 
3.582,831 

13.091,475 
5,349,665 

^,782.702 

7.659.050 
878,889 
2,230,460 
1,461.304 
1,090,416 
11,546,500 


Cost 

per 

Board of 

Trade 

Unit. 

d. 
1 17 

1 a 

1 43 

1 79 
1 10 
1 11 

1 90 
i 49 
1889 
*M 
1 75 
1*29 
1 90 
2^00 
1 29 
1 79 
1 90 

1*90 

~~1 28 
1*9 


Board 
of Trade 

Units 

used 
per car 

mile. 


Aberdeen 


4-5^ 


6064 


1 29 


Ayr ... 

Birmingham 


-X 


'i-'M 


JO 


1-270 

2^64 

2 35 

1-656 

2- 120 

2-412 ' 

3032 

1-62 

1-593 

1-602 

1*641 

2117 

2*012 

i-439 

2-770 


9 234 

794 
7-48 


•TO 


Blackburn 


s-a* 


8-02 
7-48 


26 
24 


IN 


Blackpool 


5^13 
4-47 


1 31 


Bolton 


6-12 
7-412 


58 

136 
32 


6 126 

7 412 
7402 

8 218 
6 23 
9*2Sa 

9 364 
9-209 
6276 
6-673 


ITO 


Bradford 


5-292 


18 


Brighton ^^ ... 


4-99 


7-40 


_liL 


Burnley 

Burton -on-Trent... 


518 
4*61 
3-68| 


8-218 
6-23 


27 
9-79 


2 TO 
1 18 


?"'y ■■ 


5*282 


6-4 


47 

^13 


16 


Cli«iter 


5-762 


5364 


01 


ClTesterneld 


3-56 


520 


lT6f 

48 

" 11 

6 


12 

18 
60 
16 
17 


131 


Colcheaur 

Croydon ... 


413& 
4-6ei 


6-376 

6-673 
4-723 
8-587 


1 41 
1 OM 


Darlington 


5« 


4723 
8-887 
6-327 
10*837 
4*716 


1 19 


Darwen 


5-57 


1 64 


Derby 


E. 4-318 
H. ... 


6-327 
10-837 




89 

5 

25 

is 

14 

60 

40 " 

3b 

96 

22 

36 

12 


2-009 
6*444 
1*742 

3*132 

2-373 

1-547 

1-225 

2-801 ' 

1-594 

1-651 

1-548 

■ 1*405 
1-651 
2-249 
1-157 
1*796 
1*980- 
2 22 
2306 
203 - 
2486 
2015 
1-98 
2-848 
1821 

" 2386 
1828 
2-678 
2 058 
2-313 
1-735 
1-83 
1-549 
2-005 
248 
1-555 
2129 

" 1-484 
2-45 
1-843 


134 


Doncaater 


2-974 
4-897 


4-716 
8-029 


13 
H 24 Bum. 
C 9 ,. 


116 


Douglas (I.O.H.) .. 


8029 

7 307 
6 946" 
9 102 




Dundee 

East Ham 


4-934 
4-999 
387 


7*307 
6*546 
5-10 
8*562 
6-372 
5-916 
4-854 
4-598 


42 
25 
15 
57 
14 
19 


18 
1 TO 


Gloucester 


1 TO 


1 21 


llford 


4-265 
3-306 
3-193 
3-305 
4-687 
3-828 


8 992 
6372 

9 916 
4 894 

4-998 
4 996 
6936 
4 988 
6 099 


1 M 
1 146 
1 TO 
1 79 
1 29 


1 87 
1 392 


tpawlch 

Keighley 


1 101 
TO 


Kilmarnock 


9-11 


14 
22 
12 
37 


1 12 


Kirkcaldy 


4-956 
6-936 
4-985 


18 
6 
21 


1 128 
1 817 

1 026 
ITO 
i 177 

2 14 
1*78 
1 239 
2 

1 39 
1 29 
1 TO 
1*4) 
175 
1 16 
IM 
1 398 
1 08 
180 

r^44 

10 


1 467 
1 2» 
1 13 


Lancaster 


8 

7 


Utth 


Llneoln 


4-903 


6-699 
7-635 


4 
389 


8 

494 
19 
7 
566 
9 
40 
115 


7 
8 

8 
64 

7 37 
10 

8 87 
690 
6 90 
6 29 
7-29 
7 


1197 , 


Liverpool ... ... 


5-655 
~415 


7638 
637 
6-18 
703 
6497 

6 794 

7 12 
7-149 
9-294 
7-276 
9893 
7 318 

6 476 

7 679 
6 016 
920 
9-389 

6 379 

7 562 
6 314 
6950 
6798 
807 
6099 


1 on 


Lowestoft ... 


6-37 
6*160 


14 
5 


1 04 


Maidstone 


3-854 


1 31 


Manchester 
Nelson 


5-00 

3-971 
4-779 


703 
6-457 
6-794 


425 
6 
26 


88 

i 


3-04 

2-494 

2-305 

2-94 

2 652 

2-619 

2*267 

2-725 

2-937 

2-791 

2-947 


-98 
lOZS 
1-530 
110 
1075" 

*I46 
1*715 

-878 

•843 

•965 
1-475 

•981 

•42 
' 695 

•650 


1 61 
1 24 


Newport (Mon.) 


•61 
68 


1 48 


Nottingham 


5-11 


712 


77 


1 61 


Oldham 


4-297 


7 145 
5-294 


48 


80 

12 


871 

1073 

•79 


ITO 


Perth 


3-473 


8 


121 


Plymouth 


4-999 


7-276 


28 
i5 
17 
125 
45 ■ 
14 


42 
59 
31 

177 
51 
26 
35 
55 
70 
35 
28 
21 

100 
67 
43 
31 


1 34 


Rochdale 


4 066 

4-640 

4-418 

5-366 

4-282 

3-37 

3-840 

4-374 

5082 

4 -760 

4-821 

5-314 

5-62 

4-252 

4-12 


6 02^ 
7-318 
6-476 
7-679 
6 017 


1 14 
16 
1 90 
1 29 
1-8 
1 90 
1-24 
1 44 


-95 
62 
99 
79 
72 

•62 
8 
68 


ITO 


Rotherham 

Salford 

Southampton 


8 

-^T79 

7 

6 9 
689 
6*79 
7 


1 7» 
1 TO 
1 17 


Southport ... 


2-415 
216 
2^'515 
2-879 


-883 
•79 
•'630" 
- -845 


~fi8 


South Shields 
dUlybrldge, etc. 


5-20 

5*389 

6-379 

7-562 

6-314 

6-950 

6-798 

807 

6-095 

5-693 


15 
41 


1 27 
1949 


Sunderland 


45 

29 

17 

11*386 

80 

48 

30 

22 


1 TO 
ITO 
1 TO 

v«r 

93 

1 TO 
1 128 
1 79^ 

Works 
Cost. 

TO 
IMl 

98 
1306 

38 

TOl 
~ •33~ 

63 

32 

388 


1 18 


Wallasey 


7 
7 
646 

8 

6i 
6 


435 
255 
18217 
1.040" 
960 
420" 
324 


1 90 
1*24 
1 29 
1 89 
1 

1 128 
1 

STATU 

2 33 ~ 

1*31 
1 38 


62 
83 
803 
~ 86~ 

1 

867 
1 

INS FO 


3-26 

2-687 

2-790 


•89 


-931 
1123 
1-216 

-853 
1-75 

•942 


182 


Walsall... ... 

Warrington 


-949 
•815 


1 OTO 
142 


West Ham 

Wigan 

Wolverhampton ... 


3-723 
2^543 
2^487 
2-612 

R TRA( 


•738 
1-33 

•742 

BTION i 

'56 
1*174 

•922 

•84 

-858 ~ 
1-023 

-52 


1 TO 

row 


Yarmouth (Ot.) ... 


_ 766 

AND Ll( 

•92 
1*470 
1 360 
1-38 
1-079' 


1-573 

BHTING 

' -72 "^ 

2-375 

1-061 

1-98 

-64 


9693 

. PURPI 

4 68 "^ 
7*904 
6 070 


897 


TABLE II 


.-TOU 

'3-96 
5-529 
5-009 
5-29 
5-311 ' 
5-353 
4-65 


fN8 WI1 


m SEP 


ABATE 

~232 

16 

59 

81 
130 
780 

70 

116 " 
270 
140 
723 
671 
187 

22 
100 

30 

36 
263 

Jable line. 


CENEH 

878 
7-9 


lATINC 

1 .93 1 _ 

509 
1,026 
1:104 
7,616 

708 
1,140 
2.790 
1,472 
6.291 
6,300 
1,665 

264 
15 

360 

400 
2,940 

.—Electric 




Belfast 

Bexley 


4-68 

7*904 
'607 
7-27 


1 99 

43-55 
57 

87 

543 98 
44-25 


40 
80 


2-48 

2 885 

2-727 

307 

3-374 

2-890 

2-52 

2-48 

2^84 

3-'6r8 

3-506 
3156 
3-15 
2-55 
2-891 
2-671 
2-224 
3-442 


H-Hor 


1*TO 


Birkenhead 


7128 
661 

6 90 

7 91 
66 

10 


1 81 


Bournemouth 


1 16 
2 

2 29 

1 29 

2 79 
1 99 
2197 

1-98 

1 34 
1-90 

14T" 

2 80 

trolley syi 


:87 

49 

82 


727 
999 


1 51 


Capdiir 


5-95 
5-721 
5-32 


1 84 


Glasgow 

Huddersfleld 


1-440 
1*61 


-369 
•67 


9 721 
9-32 
9 TO 
9 98 

4968 


1*23 

204 


Hull 


4-93 
502 
4-377 
H 5 6^ 
E 5-704 
5-23 
3-99 
4-384 
4-929 
3-88 
5-202 


5-69 
5-58 


71-25 
186 
92 


36 
94 
493 

-68 
68 
89 

•99 
TO 
38 

tem. 


-73 

•96^ 

■635 
1-212 
1-308 

•93 

•85 


1-72 
1-22 
-724 
•904 
1*240 
115 
•59 
-658 
1063 
•684 
1046 


•76 
-56 
-588 
4*495 
1-202 
•74 

i'-oi" 

•607 
•585 
-889 
-738 


1 21 ; 


Leeds 


721 

8 

6 

8*9 

7 

9 6 

6 

7-38 

7 

6727 

E 


1 78 1 


Leicester 


4-965 


ITO 1 


London 


10*117 
6-906 
6-64 
5-00 
4-991 
5*514 
4-77 
5-940 


466 
420 

- rii~~ 

16*50 
73 
20 
25 
178-23 


10*117 
6906 


596 

~41 

628 
9M 

•3TO 
•79 
»1 


2TO ! 


N*castle-onTyne .^ 
Northampton 


9*97 
900 
"4^991 
5*914 

4 770 

5 940 


~1^ 
1 TO 


Portsmouth 
Preston 


-835 
1-195 


1 378 
1 4« 


Reading 

Sheffield ... ... 


•973 
■ •714 

se lines. 


1 093 
1607 






C-C 


* And general. 
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be issued, of which 30.000 would be offered at par to the shareholders 
for subscription, and that would provide ;f 30,000 for working capital 
and for redeeming debentures ; the second debentures the creditors 
were asked to take. After a short discussion a committee representing 
English and Scotch creditors was appointed to go into the matters 
detailed by the Chairman, such committee to report the result of their 
labours to the creditors. 

London United Tramways, Limited.— The report of the 
directors for the year ended December 31 last states that the operation 
of the company's undertaking resulted in gross receipts amounting to 
;f345.57o, and the working and general expenses, maintenance and 
repairs to /2 14.672. leaving, with the balance brought forward from 
last account, a net revenue of £131,747. After payment of interest on 
debenture stock and loans and the dividend on the 5 percent, preference 
shares for the year, and providing for income tax, there is a balance of 
£10,260. An interim dividend at the rate of 2 per cent, per annum, 
less income-tax, amounting to /8,973. was paid in August last, leaving 
£1,287, which the directors propose to carry forward. The gross 
receipts show an increase of £17,674, and the total number of passengers 
carried was 58,725,980. an increase of 3,370,699. The profits have not 
permitted of any appropriation to the renewal fund, which it is the 
desire of the directors to augment year by year. The section of the 
company's system in Surrey, from Raynes Park to Wimbledon and 
Tooting, about 6^ miles of tramway, was completed and opened for 
public traffic in June last. The tramway mileage now in operation 
consists of 55J miles. It is with regret that the directors record the 
fact that owing to the exceptionally cold and wet summer season, 
receipts for the second half of the year's working have proved to be 
disappointing. At a meeting of the company on March 27 at which the 
report was adopted, Mr. C. J. Cater Scott, the chairman, said that the 
directors did not deem it wise to undertake any new works beyond the 
electrification of the Kew and Richmond line and the carrying of the 
tramway over Kew Bridge. The expansion of the traffic had not been 
favourable, for they had had very bad weather which affected adversely 
the pleasure traffic in the Thames Valley. The influences of wet or 
tine weather were enormous. In a wet week ended July 5 they took 
£7.231, and in a fine week to July 19 they took ;^8.473, and the differ- 
ence was entirely due to the weather and no outside circumstances at 
all. In law costs and compensation they had suffered. It seemed that 
the tramway companies were fair game to be shot at, and in accidents 
public sympathy went against the company. They tried wherever 
possible to settle out of court. The cars were being kept in the highest 
state of efficiency. In 1906 they had 300 cars, and in 1907 they had 
340, and the additional 40 were larger cars. It was a matter of great 
regret that they had not been able to add to the reserve funds either for 
contingencies or renewals Their desire was to increase these funds 
whenever it was possible. He saw no reason for any despondency as 
regarded the immediate outlook. With any return to normal weather 
they ought to look to a large growth of traffic in the Thames Valley, 
and there should also bs additional traffic in connection with the 
Franco-British Exhibition at Shepherd's Bush, for their cars ran to 
the very doors, and they ought to carry a fair proportion of the large 
concourse of people who would throng there from May onwards. 



NEW CONTRACTS AND ORDERS. 



The British Chilled iron and Steel Company, Limited, are 

supplying sieel tyres to the Yarmouth tramways 

Babcocic and Wilcox, Limited, have received an order from 
Barnes Urban District Council for a locomotive crane, at £855. 

Derby Town Council has purchased a Tirril regulator from the 
British Thomson-Houston Company, Limited, at £82 los. 

The British Thomson- Houston Company, Limited, has 

received an order from Blackburn Corporation for tramcars and 
equipments. 

Messrs. L. P. Winby and Company have received a large 
order from the India Office for coach screws for the Indian State 
Railways. 

The Lahmeyer Electrical Company, Limited, will supply 
service cables to the Lowestoft Town Council at the average rate of 
;f 248 per mile. 

The Tudor Accumulator Company is supplying to Whitehaven 
Town Council a battery of 244 cells, which the company are to 
maintain for ten years at /113 per annum. 

Messrs. Bruce Peebles and Company have been awarded the 
contract for three 3-phase direct-current converters to be supplied to 
the Bristol Electricity Committee at ;f 3.647. 

Dundee Electricity Committee have accepted the tenders of the 
British Thomson-Houston Company and the British Westinghouse 
Company for switch gear and transforming plant. 



The British Insulated and Heisby Cables, Limited, have an 
order from th*e Postmaster-General's department, Hobart, Tasmania, 
for lead-covered cable. 

Portsmouth Tramways Committee have accepted tenders by 
Pearson. Huggins, and Company, London, for clothing for motormen, 
conductors, and inspectors, at ^634 4s. 6d. 

The Empire Roller Bearings Company, Limited, has received 
an order from Wolverhampton Corporation tramways to fit additional 
cars with roller-bearing axle boxes. 

The Continuous Rail Joint Company, Limited, have received 
an order from the Indian Government for a further supply of continuous 
rail joints for the Eastern Bengal Railway. 

Messrs. Browett, Lindley, and Company have received an 
order from Yarmouth Town Council for a 580 h. p. engine, to be 
coupled to a Crompton dynamo, at £i.68r for the set. 

Johannesburg Corporation have placed orders with Keunert 
and Lenz for a 1,000 kw. Belliss-E.C.C. two-phase alternator, at 
/ 1 0,950 ; a 500 Kw. Belliss-E.C.C. two-phase alternator, at ;f4,567 ; 
and three Babcock and Wilcox boilers, at /7,o95. 

The Frodingham Steel and Iron Company have placed a 
repeat order with the Lancashire Dynamo and Motor Company, 
Limited, for a 500-Kw. generator. This machine will be direct -coupled 
to a gas engine running at 120 revolutions per minute. 

Messrs. H. Lotery and Company, 4 to 8, St. Mary Street. 
London, N.E.. have recently secured contracts for uniform clothing 
from Blackpool Corporation tramways, Oldham tramways, Bolton 
tramways and gas undertakings, Nelson tramways and a Guernsey rail- 
way company. 

Messrs. Ed. Bennis and Company, of Little Hulton, have 
received an order for two stokers and self-cleaning compressed air 
furnace for a new Lancashire boiler for the Blackpool Corporation 
electricity works. This is a repeat order, the corporation having used 
•' Bennis " stokers for more than five years. 

William Griffiths and Company have been awarded a contract 
by Islington Borough Council for paving works to be carried out in 
connection with the reconstruction of the London County Council 
tramways in Caledonian, Camden, and Seven Sisters Roads, and for 
paving the margins of Archway Road. The value is /24,744. 

Johnson and Phillips, Limited, inform us that they have 
recently closed the following contracts; Manchester Corporation, for 
the supply and erection of three phase transformers for one of their 
sub-stations; Hucknall Colliery, for the supply and erection of three 
phase high-tension overhead transmission lines; and Bristol Docks 
Committee, for the complete installation of cable, switch-gear, arc 
lamps, etc., for Avonmouth Docks. 

London County Council have accepted the following tenders : 
Rebuilding of two bridges in Caledonian Road in connection with 
tramway electrification, Dick, Kerr, and Company, Limited, ^6,895 ; 
525 tons of track rails and fastenings, Walter Scott, Limited, ^^3,978 ; 
lo-ton overhead travelling crane for Hammersmith sub-station, John 
Smith (Keighley) Limited, ;f 159 los. ; points and crossings for Brixton 
Road to Camberwell Green tramways, Hadfield's Steel Foundry 
Company, £S^S 12s. 6d. 

Mellowes and Company, Limited, of Corporation Street. 
Sheffield, have recently received orders for glazing, with their 
" Eclipse " patent imperishable system, the roofs of works extensions, 
for Messrs. Piatt Brothers and Company, Oldham ; the Birmingham 
Railway Carriage and Wagon Company, Limited, Smethwick ; the 
Brightside Foundry and Engineering Company, Limited, Sheffield ; 
the new chemical works at Birkenhead ; the public library, Dublin 
Corporation ; the University Buildings, Leeds ; and the carriage shed 
of the Great Central Railway at Ardwick. 

Mirrlees, Watson and Company, Limited, Glasgow, have 
recently received orders for a number of condensing plants, among 
which are the following : Bolckow, Vaughan and Company, repeat 
order for Auckland Park Colliery ; Garton, Hill and Company, 
Battersca. surface condensing plant ; Nobel's Explosives Company, 
Limited, Stevenston, elevated self-draining jet condenser; Bolckow, 
Vaughan and Company, for Cleveland Ironworks, South Bank, two 
surface-condensing plants ; Eraser and Chalmers, elevated jet con- 
denser for Australia ; and one surface-condensing plant for Leeds 
lighting department. 

Fastnut, Limited, inform us that the sale of the " Fastnut " 
washer is increasing rapidly. A large order has recently been received 
from the Oceanic Steam Navigation Company, Limited, and washers 
have also been supplied to the Cunard Steamship Company. Many of 
the railway companies are taking larger quantities of " fastnuts" each 
month. The order of the North Eastern Railway, for instance, now 
amounts to some hundreds of gross per month. Local authorities are 
using the washers largely, and in the motor trade they are becoming 
very popular, manufacturers of commercial vehicles making general 
use of them. 

12 
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PERSONAL. 

Mr. F. E. Saunders, manager of Maidstone Corporation tram- 
ways, has been granted an increase of salary. 

Mr. H. Webber, of Hastings, has been appointed assistant engineer 
in the Sunderland Corporation's electricity supply department. 

Mr. W. C. P. Tapper, electrical engineer, of Stepney Borough 
Council, has been voteid an increase of salary from ;f 650 to ;^750. 

Mr. W. J. Bache, electrical engineer of Cheltenham, has been 
voted an increase in salary to ^450 per annum. 

Mr, C. Gordon -Young has been appointed honorary secretary to 
the Income Tax Reduction League, in succession to Mr. R. Stephenson. 

Mr. John Varley has been appointed a director of Callender's 
Cable and Construction Company, to fill the vacancy caused by the 
death of Sir D. Evans. 

Mr. F. Spencer, the late manager of the Halifax Corporation 
tramways, has been presented by the employees with a Doulton dinner 
service, as a mark of their esteem. 

Mr. J. McMahon, electrical engineer of Northampton Corpora- 
tion tramways, has been appointed electrical engineer and manager to 
the Dumbarton Tramways Company. 

Mr. O. Marconi has been appointed managing director, both of 
the Marconi Wireless Telegraph C">mpany and the Marconi Inter- 
national Communication Company, Limited, in succession to Mr. H. 
Cuthbert Hall. 

Mr. James Slevin will remain as electrical engineer at Wigan. 
and will have chtrge of the maintenance and electrical equipments, 
bDth underground and overhead, of the tramways, of the engineer- 
ing shops, and of the cleaning and repair staffs at the central car sheds. 

Mr. H, R. Forbes Mackay, formerly resident engineer for the 
London District of the electrical engineers' department of the Great 
Western Railway, has been appointed electrical engineer to the 
Sydney Municipal Council, New South Wales, and has sailed to take 
up thb appointment. 

Mr. Norman A. Thompson will continue the business of consult- 
ing electrical engineer hitherto carried on by Messrs. Thompson and 
Wilson, 22. North Bridiie Street. Edinburgh. The partnership betw66n 
Messrs. Thompson and Wilson has been dissolved by mutual consent, 
Mr. Wilson retiring from the business. 

Mr. S. T. Allen, chief assistant electrical engineer to Plymouth 
Corporation, has been presented with a silver fruit dish from the staff 
and employees of the electrical engineers' department, and a silver 
inkstand from the principal electrical contractors of Plymouth. Mr. 
Allen is about to take up the duties of city electrical engineer at 
Carlisle. 

Mr. Charles H. Merz has returned to London from Melbourne, 
where he has been investigating the proposed electrification of the 
Melbourne suburban railway lines on behalf of the Victorian Govern- 
ment. It is understood that Mr. Merz has been a-^l^ed to give an 
estimate for the electrification of the St. Ki da and Port Melbourne 
lines, and also to report in regard to the use of electricity in the railway 
workshops at Newport. It is not anticipated that tenders will be 
invited for some months. 

Sir Clifton Robinson, who returned on March 7 from a tour 
round the world, has received some impressions which ought to be 
useful to tramway managers in the metropolis. The truth of three 
facts which he has stated cannot be denied. These Sir Clifton tabu- 
lates in the following form : i. Our tramway cars do not travel fast 
enough. 2. The double-deck tramway car is the cause of much lost 
time. 3. The volume of traffic at rush hours could be handled more 
successfully were the authorities to remove the present restrictions 
-regarding overcrowding. 

The Warner Engineering: Company. —Mr. J . Sutherland Warner 
is making an extended visit abroad, and some re-organisation of the 
staff of the Warner Engineering Company has taken place. Mr. E. 
C. Mackellar, who joined the staff of the company last year, has 
become managing director, and Mr. J. A. O'Brien has been appointed 
technical director. Mr. Mackellar has had an extensive experience 
in traction and lighting work, both with Messrs. Bruce Peebles and 
Company, and previously with Messrs. Vickers, Son and Maxim. 
Mr. O'Brien has recently resigned the position of manager of the 
Barnsley tramways. 

Mr. William Wood, of no, Cannon Street, London, E.C., informs 
us that he has been appointed sole selling agent for London and the 
South Eastern Counties for the Macallen Company, of Boston, U.S.A. 
The manufactures of this company are well known in this country, 
the whole of the insulating material in use on the underground rail- 
ways of London having been supplied by them. Amongst the 
specialities now on the market are section insulators pf improved 
design for overhead trolley lines, pneumatic insulating joints for air 
brake equipments, and arc light suspensions specially constructed to 
withstapd the different voltages required. 



South Shields Tramway Manager.— South Shields Town 
Council met for the fifth time on Monday last, to continue a debate 
on a proposal by the Tramways Committee that Mr. J. Wilson, the 
tramway manager, should be given three months' notice to terminate 
his engagement, in the event of his not sending in his resignation. 
Mr. Wilson made a statement dealing with various charges against 
his management. He complained that he had not had adequate 
assistance in the management of the system. The least that could be 
granted him was that for a reasonable period he should be afforded a 
fair chance of continuing his management with his present staff, and 
if at the end of that period he did not give satisfaction, he would at 
least not be able to complain that he had not had a fair trial. After 
t\Vo amendments had been defeated, the committee's recommendation 
was agreed to by 26 votes to 22. 

Nottingham Manager's Salary.— At a private meeting of 
Nottingham Town Council on March 2, a discussion took place on the 
recommendation by the Tramways Committee that the salary of Mr. 
John Aldworth, general manager of the tramways, should be increased 
to £1.000 a year. It was stated that the Committee were practically 
under an engagement to increase the salary to /i.ooo per annum, as 
when Mr. Aldworth had a situation offered to him by another Cor- 
poration a few years ago at a much larger salary than that paid by the 
Nottingham Committee, the promise was then made to him that if he 
remained in Nottingham his salary should be increased to ;f 1,000 a 
year. Relying upon the promise then made, Mr. Aldworth decided 
not to leave the town. When Mr. Baker, the late manager, accepted 
the appointment of tramways manager under the London County 
Council, the Nottingham Committee offered him ;^i,ooo a year to 
continue in Nottingham, but the London County Council refused to 
release him from his appointment. In the course of the discussion 
Iijiires were produced to show how great has been the development of 
the Nottingham tramway system during Mr. Aldworth's managership, 
which dates from 1899. In the interval the receipts have grown from 
/42,48o to /154.000, and the passengers have increased from 7,785.000 
to 34600,000. Wages of employees have been raised and surpluses 
earned which have enabled ;f 93,000 to be paid in relief of rates. The 
Council finally decided that the salary should be increased from /"Soo 
to /900. 

The Late Mr. W. O. Callender.— We regret to announce the 
death of Mr. William Ormiston Callender, the founder of Callender's 
Cable and Construction Company, Limited, which took place at his 
residence in Bournemouth, on March 14. Mr. Callender was born in 
Leiih in 1827, and was consequently 81 years of age at the time of his 
death. He settled in London in 1866, and shortly thereafter became 
connected with the paving industry. As manager of the Val de 
Travers Company, he introduced asphalte into London as a material 
for street paving in 1869. Subsequently he became managing partner 
of the Seyssel Mines Company, and had much to do with street paving 
contracts in France, in Germany, in Russia, and Roumania. He was 
largely responsible for the introduction into Europe of asphalte from 
the well-known pitch lake in Trinidad. In 1879 he patented an insu- 
lating material in which Trinidad bitumen formed the chief ingredient, 
and this material has become widely known as a dielectric for under- 
ground mains, under the name of "vulcanised bitumen." The 
Callender's Bitumen Telegraph and Waterproof Company was founded 
in 1882, to develop this invention. The present company, Callender's 
Cable and Construction Company, Limited, is its successor, and is too 
well known to our readers and the electrical industry throughout 
the world to require further reference. Mr. W. O. Callender ceased 
to take a part in the working management of the company's affairs 
in 1893, but remained an active member of the board until 1903, when 
he resigned his seat as director, but was appointed special director of 
the company. Mr. W. O. Callender has been twice married, and by 
his first wife had a family of ten children, all of whom, as also his 
widow, survive him. 



IMPORTANT NEW WORK, REPLETE 
WITH THE LATEST INFORMATION. 

ELECTRICAL TRACTION 

By ERNEST WILSON, Whit. Sch., M.I.E.E , 

Professor of Electrical Engineering in the Siemens Laboratory, 
King's College, London ; and 

FRANCIS LYDALL, B.A., B.Sc. 

Vol. I. (Direct Current), 
484 pages with 270 Diagrams and an Index. 

Vol. II. (Alternating Current), 
336 pages with 184 Diagrams and an Index. 

Two Volumes (sold separately), 15s. net each. 
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TRAMWAY AND LIGHT RAILWAY NOTES. 



BATH, — The tramways company, having f:und that their present 
low fares are unremunerative, intend to make application to the Board 
of Trade for authority to increase the fares on the western section of 
their lines. At present passengers using workmen's tickets are able to 
travel nearly five miles for a penny. 

BIRMINGHAM. — Handsworth Tramways Committee reported, 
at a meeting c n March 18 of the District Council, that the Board of 
Trade having on March 7 approved of the proposed service of notice 
under section 43 of the Tramways .Act. 1870, requiring the City of 
Birmingham Tramways Company to sell to the Council so much of the 
cable tramway as is within the Urban district of Handsworth, the 
notice was served on the company on March 10. Negotiations as to 
the future working of the tramways in the district are proceeding. 

BOLTON.— The Town Council of Bolton have, by a large majority, 
approved of a scheme for the carriage of parcels on the tramway cars 
under the auspices of the Bolton Combined Traders' Association. The 
arrangement is to be tried as an experiment for one year. 

BRADFORD.— Mr. C. J. Spencer, general manager of Bradford 
Corporation tramways, has presented a report to the Tramways 
Committee on the possibility of further increasing the facilities now 
offered to workmen Mr. Spencer finds that the Bradford workmen's 
fares are lower than the average workmen's fares on other tramways, 
that the issue of return tickets would not greatly affect the average 
workman, that to charge half the ordinary fare to workmen would in 
all probability result in financial disaster, and that the ordinary fare is 
considerably less than the average ordinary fare elsewhere. The depart- 
ment has long since abandoned the attempt to discriminate between the 
bona fide workman and other passengers. There is at present a 
universal fare of id. before 8 a.m. On an average passengers may 
travel 4- 16 miles for one penny. The return fare is at the ordinary 
rate, that is 50 id per mile. So that taking the average between the 
morning rate of 24od. and the evening rate, the average rate for return 
workmen's fares is •37od, per mile, as against the statutory workmen's 
fare limit of ^d. per mile. The average workmen's fare rate on all 
municipal tramways throughout this country is •4o6d. The loss from 
issuing return workmen's tickets he estimates at £46 a week. The 
Tramways Committee have approved the report. 

BURY.- Rather an interesting case from the point of view of 
discipline of employees came before Bury Town Council on March 5. 
A motor man had been susf>ended by the manager for five days for 
infringing a rule which provides that an employee shall not perform 
any work in connection with the Tramway Workers' Association on 
Corporation premises, and the committee had declined to alter the 
penalty. Colonel Hall, chairman of the Tramways Committee, said 
that at the request of a number of men who were being intimidated 
and interfered with by members of the Union the committee issued an 
order that no business of the Union must be transacted upon the 
tramway premises. The motorman in question, who had recently 
been appointed local secretary to the Union, admitted filling up 
membership cards on the premises. Mr. W. E. Turner, a labour 
member, proposed that the matter be referred back. The motorman 
lost wages to the amount of £1 3s. ijd. for making out a collecting 
card for a man who asked him to do it in a tramway waiting-room. 
He was oflf duty at the time. In Manchester and Salford every facility 
was afforded the Union officials for collecting subscriptions from the 
men. Colonel Hall, in reply, spoke of the importance of maintaining 
dicipline, and said that so long as the rule existed the manager was 
bound to see it carried out. The committee had no objection to the 
men joining the Union. Mr. Turner's motion was defeated by 21 
votes to 7. 

DUBLIN.- At the fourteenth annual meeting of the Dublin Tram- 
way Employees' Provident Society, the report for 1907 was submitted 
and approved. It stated that the total subscriptions, levies, etc., paid 
into benefit fund during the year amounted to ;f 1.497 13s. 8d., of which 
the Committee expended for sick benefits, medical aid, etc., to 374 
members, and mortality allowances to the representatives of 16 members 
and six members' wives deceased, the sum of /i,262 19s. 4d., leaving 
a balance of ;f235 14s. 4d. available for dividend. Of this sum, /203 
IIS. 3d. was distributed amongst the members at the rate of 5s. per 
fully-paid member, and £^2 3s. id. carried to next account. The Pro- 
vident Fund had to its credit at the beginning of the year /3,4o8 los. gd. 
Income from all sources was ^565 iis. Grants to 21 members and 13 
members' widows amounted to /147 5s., leaving on December 31 a 
credit balance of ;f 3,826 i6s. 9d., of which ;f 3,200 is invested in Dublin 
United Tramways Stock. 

DUNDEE.— At a meeting of Dundee Tramways Committee on 
March 9, it was agreed that the employees should be relieved, as at 
present, for their annual holiday on a Saturday night, but that, instead 
of returning to work on the following Saturday morning, they should 
be free until the Monday morning, and that six days' pay should be 
granted. It was also arranged that the hours of spare drivers should 
be nine per day, or 54 per week, and that the minimum wage for spare 
conductors should be i8s.. rising by is. every three months to 21S at 
the close of the first year. 



EDINBURGH.--A syndicate interested in Cope's shallow conduit 
system of electric traction have offered to Edinburgh Town Council to 
lay and equip at their own expense a tramway line on that system from 
Murrayfield to the gates of the forthcoming Exhibition. The hope is 
to denaonstrate the capabilities of the system. The present tramway 
terminus is about three-quarters of a mile from the Exhibition gates. 
The offer by the syndicate came before the Council on March 17, when 
it was intimated that the Edinburgh and District Tramways Company 
would co-operate in working the proposed line. It was agreed to remit 
the matter to the Tramways Committee and the Streets and Buildings 
Committee, with jxjwers. 

HUDDERSFIELD.— It is reported that a new company will 
shortly be registered for the purpose of constructing about einht miles 
of electric tramways, providing junctions at Elland, Halifax, and 
Brighouse. with the Huddersfield and Halifax tramway systems. 

HULL. —Social tastes and a love of flowers are two desirable 
things which the Hull Corporation tramway employees have oppor- 
tunities of cultivating. The men, with their wives and friends, were 
recently entertained at tea by the Tramways Committee, when about 
600 persons were present. A musical programme and dance followed. 
.\mong those present were Alderman Larard, chairman of the Tram- 
ways Committee ; the Mayor (Alderman Feldman) ; Alderman Robson, 
deputy-chairman of the Committee; Mr. W. J. McC'ombe, tramway 
manager; and Mr. J. Wilkinson, tramway electrical engineer. On 
March 11 the men's hyacinth show took place, when a large number 
of competitors exhibited very fine specimens of the flower, and prizes 
were awarded. — The Tramways Committee on March 27 approved a 
scheme involving the removal of lavatory buildings in front of St. 
John's Church in City Square, and the erection of a number of shops 
on the site at a cost of about /8,ooo. The scheme provides for an 
underground lavatory, and for offices and stores in connection with the 
tramway undertaking. 

LIVERPOOL.— The Liverpool Town Council has adopted the 
Tramway Committee's scheme for providing retiring allowances for 
men when they reach the age of 60, if they are ihen compelled to 
abandon the service. Under the scheme the men will contribute 2d. 
per week and the Corporation the same amount. Sir Charles Petrie, 
chairman of the Tramwa) s Committee, stated that the object is not to 
pension men, when they reach a certain age, but to give them a 
retiring allowance when they felt incapable of woik. The Committee 
do not wish to discharge men at a stated age, but prefer to give them a 
chance of workmg at a lighter employment. The retirement under 
the new scheme will rot commence until ten years have elapfed, by 
which time it is expected that the funds will amount to between 
^30,000 and /40,ooo — At a meeting of Liverpool Tramways Com- 
mittee on March 20, Mr. Mallins, the traffic manager, reported, in 
reference to a notice of motion on the Council agenda asking for the 
provision of cheap fares for workmen and school children, that at the 
present time the service between 4-30 a.m. and 8 a.m., which was 
chiefly for the benefit of workmen, earned 9 77d. per car mile, as 
compared with ioi04d. per car mile for the rest of the service. It 
represented a loss of /914 per annum on the actual working expenses, 
and ;f 6,090 per annum in decreased takings. He had information from 
London, Glasgow, and Bradford, where they had cheap workmen's 
fares, and they all reported a loss on that part of the service. If the 
committee decided to extend the cheaper fares and to include chi'dien, 
more rolling stock would be required, and, considering the longer penny 
stages in Liverpool, the change might easily produce a loss for the 
whole of the tramways. The committee adopted the manager's report. 

MAIDSTONE.— The Town Council of Maidstone have acceded to 
a request from the motormen and conductors that their duties should, 
as far as possible, be worked in one shift, that they should have one 
day off in seven, that the total working hours per week should be 60, 
and that all working time over that figure should be reckoned and 
paid for as overtime. 

MIDDLESEX. — Justices Darling and Phillimore in the King's 
Bench Division, on March 6. gave judgment in the case of the Assess- 
ment Committee, of Hendon v. Sir R. Littler and others. The 
Committee apphed for a rule ttisi calling on the respondents, who are 
justices of Middlesex and also members of Middlesex County Council, 
to show cause why a writ of prohibition should not issue, precluding 
them from sitting on the bench when an appeal by the Metropolitan 
Electric Tramways, Limited, against the assessment of their under- 
taking, was heard. Mr. Justice Darling said that the company worked 
tramways which were leased to them by the County Council, which 
latter body received 45 per cent, of the net revenue of the undertaking. 
This net revenue was arrived at by deducting, among other things, the 
rates which were paid by the Tramway Company. The objection of 
the Committee to the justices sitting as justices during the appeal was 
that they had a pecuniary interest. He thought that a case had been 
made out for a rule nisi for a writ of prohibition. — Mr. Justice Philli- 
more was of the same opinion, and the rule nsi was accordingly 
granted. 

OXFORD. — An agreement has been arrived at between the Oxford 
Tramway Company and the National Electric Construction Company 
not only for the settlement of the arbitration proceedings, but for an 
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amalgamation with regard to the electrification of the Oxford tramways. 
It is proposed that a new company should be formed which would 
receive on the one hand the concession from the Corporation, and on 
the other the plant and properties of the existing tramway company. 
The settlement of the arbitration will have to receive the consent of 
the Oxford Corporation, as the arbitration is nominally between them 
and the old tramway company. 

PORTSMOUTH. -The Portsmouth Corporation tramway em- 
ployees on March 10 entertained over 300 poor children to tea. 
Subsequently a concert was given. The men were supported in their 
efforts by the presence of Alderman J H. Corke, chairm*tn of ihe 
Tramways Committee; Mr. J. Timpson. vice-chairman; Mr. W K. 
Spaven, tramway manager; Mr. V Lironi, engineer; and Mr W. 
Munford, traffic superintendent. 

POTTERIES.— The secretary of the Potteries Klectric Traction 
Company has written to the Town Clerk of Stoke-on-Trent stating 
that the directors of the company have resolved for the present, in 
deference to the wishes of Stoke Town Council and other local authori- 
ties of the district, to permit the holders of workpeople's weekly tickets 
to use them on all cars on the outward journey up to 9-30 in the 
morning, and, further, have decided to remove all restrictions as to 
the hours the tickets will be available for on the return journey. A 
similar letter has been sent to the Town Clerks of the other Potteries 
towns. 

R A WMARSH.— Judging from recent reports from Rawmarsh, the 
Dolter Company do not appear to have overcome entirely their 
difficulties with regard to "live studs." The Rawmarsh Council at a 
recent meeting had under consideration a proposal that the company 
should be asked to dispense with the surface-contact system and adopt 
overhead wires. It was not, however, deemed advisable at present to 
proceed to that extremity, bnt the opinion was freely expressed that 
unless something was done to render the streets free from the mishaps 
and danger experienced since the opening of the tramways, public 
safety would require a removal of the causes of the alarm and losses. 
The immediate causes of the discussion at the council meeting were the 
death of another horse caused by a shock received from a live stud, and 
the receipt of a letter from the manager of the Aldeworke Main Colliery 
complaining of injuries being done to their horses when carting coals 
through the district, by electric shocks, and asking for some further 
safeguard to be adopted. This communication has been forwarded to 
the company, and also that a letter has been sent to the Board of Trade 
calling attention to the dangers from " live studs." and urging that an 
inquiry should be held. 
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Patentees and Sole Makers- 



EfiRCCII A Qflll I n Wakefield, Manchester. 
. UnCCn Qb OUn, LU., London, and Glasgow. 



SHEERNESS.— A committee has been formed at Minster-on-Sea 
to arrange for the application for a light railway order, authorising the 
extension of the electric tramway from Sheerness to Minster on-Sea. 
The existing line, which is 2J miles long, is one of the British Electric 
Traction Company's undertakings. 

SHEFFIELD.— It is announced that Sheffield Corporation have 
abandoned the idea of purchasing motor omnibuses to run on routes 
not served by the tramways. The tramways will be extended so as to 
include places to which it was proposed omnibuses should run. 

SWANSEA. — A parcel service is being started in connection with 
the Swansea tramways and the M umbles railway. Parcels are collected 
and delivered by messengers in uniform Including collection or 
delivery within half-a-mile of any part of the lines, the rates for 
packages are as follows: Not exceeding 14 lbs., 2d.; 28 lbs., 3d.; 
42 lbs., 4d. ; 56 lbs., 5d. Agencies have been established at distances 
of about every half-mile on the tram routes, denoted by an enamelled 
sign. In addition, conductors have instructions to receive parcels at 
any of the recognised stopping-places. The carriage can be either 
prepaid, or the charges collected from consignee. To places on the 
Mumbles railway the rates are : Not exceeding 28 lbs , 3d. ; 56 lbs., 5d. 
Special waterproof hampers and bags have been provided to ensure 
efficient protection. 

SWINDON. — The final results to the ratepayers of Swindon of the 
tramway accident which occurred on June ist, 1906, appearjnow to have 
been reached. Five persons were killed in the accident and a large 
number injured, and the claims were numerous and heavy. There 
have been two special rates of a shilling in the £1, one of sixpence, and 
a final extra rate of a penny has now been imposed. 

SWINTON.— A private conference of representations of the Urban 
District Councils of Mexborough, Swinton, and Rawmarsh, was held 
on March 24 to consider certain proposals by the Mexborough and 
Swinton Tramways Company. The results were reported to a meeting 
of the Swinton Council on March 25 by Mr. J. A. Bower. He said 
that Mr. Stanley, engineer to the company, had requested that the 
Councils should waive their demand for /300 due as rent for the first 
three years, but that the whole /700 should be paid during the last 
four years. Mr. Stanley had offered either to improve the present 
Dolter system at a cost of ;f 3,000, or to substitute the trolley system at 
a cost of from /'6,ooo to ;f8,ooo. Mr. Stanley, however, could give no 
undertaking that the improved Dolter system would be satisfactory, 
but his suggestions as to the trolley system were satisfactory. The 
following resolution was carried by the conference : "That, subject to 
the approval of the Councils, this meeting is of opinion that in the 
event of the tramway company installing the overhead system in lieu 
of the present Dolter system, it would be desirable to meet the com- 
pany in deferring the rents for the first three years, provided the whole 
of the rents be paid within the seven years." The report was adopted 
by the Swinton Council. 

WEST HAM. The Tramways Committee propose to make an 
extension of one of their lines at an estimated cost of {z.fKxy. 

PATENT LIST. 

Specially abstracted for "The Tramway and Rail- 
way World " from the Official Journal of Patents. 

.*. If the inventions have been communicated the names of the com 
municators are given below in italics. 

Applications. 
Applications for Letters Patent have been file* I : 
4,112 Section insulating arrangements in overhead construction of 

electric railways or tramways — Siemens Brothers Dynamo 

Works, Limited (Siemens Schuckertuerke G. m.h H.) 
4,191 Mechanical tilting sand-gear for electrical tramcars — J. K. 

Flint. 
4,193 Controllers for electric motors -H. Lyon. 
4,218 Automatically lubricating rails — E. Tilston and The Forced 

Lubrication Company. 

4.267 Electric motors — A. Lehmann. 

4.268 Mounting or suspension of chassis frames of motors — W. A. 

P. Werner. 

4,316 Trolley heads for electric tramcars— J E. Slater. 

4.325 Brake mechanism for tramcars — G. Dearie. 

4.364 Generation of electricity on railway trains -J. H. Svein- 
bjornsson. 

..368 Electrical operation or control of railway points - W. R. Sykes. 

4 509 Guides for pulleys of trolley heads for tramcars— T. Pidd. 

4.637 Electrically-driven trackless train— F. Wagner. 

4.646 Brakes for tramways and railways — P. J. Pringle. 

4,799 Controllers for electric motors- Crompton and Company, 
Limited, and C. Crompton. 

4,831 Automatic tramway and railway switches A. K. Levy. 

4.857 Track brakes for tramways and railways- The British Thom- 
son-Houston Company, Limited, and W. Park. 

4.900 Device for cleaning treads of tramway rails -J. Upton. 
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4.955 

4.993 
5015 
5,016 
5.290 

5.457 
5466 

5.467 

5.4«9 

5.492 
5.510 

5.529 
5.633 
5.684 

5.686 

5.712 
5.752 
5,834 
6,082 

6.334 



24.923 
25. 865 A 



"3.323 

17.583 
7*387 

7.391 

7.392 

8,206 

19.564 
20,188 

13.361 

15.254 
19,722 
20.949 

11.327 
17.097 

18.403 

870 



Wheels and axles for absorbing vibration— F. S. Brereton and 

H. M. Rogers. 
Brakes for tramways and railways— G. F. Rawcliffe 
Bonding rails --G. Harrison. 
Bonding rails— G. Harrison. 
Rail joint — A. Kniittel. 

Brakes for tramway cars — ^J. Wand rum, Jun. 
Trolley head for electric traction cars— S. Westwood. 
Guards or protectors for tramway cars— I. Mnckersie and 

D. M'Callum. 
Electrical control of railway traffic— W. R. Sykes, W. R. 

Sykes, Jun.. and C. J. Cooke. 
Rail brace — C. Ropp. 
Braking systems using electric motors as generators— British 

Thomson-Houston Company, I.imited {General Electric Co.) 
Controllers for electrically-driven cranes- -W. Fox. 
Non-skid device for motor omnibuses— H. E. Scrutton. 
Rail joint— T. Duysens, J. Reginus, H. D. Jon, and H. h. 

Kneppers. 
Current-collecting device for electric railway vehicles— K. 

A. Christian. 
Automatic exhaustion of foul air from tramcars — H. Hughes. 
Axles boxeS"E. J. Wood and G. Carson. 
Non-skidding device for motor omnibuses— F. J. Morgan. 
Electric trolleys — J. Brown. 
Railroad joints— W. T. Noah. 

Specifications Published. 
1906. 

Control of electric traction systems Raworth. 

Brake blocks for tramway and railway rolling stock -McCul- 

lough and Vaux. 

1907. 
Moving machine for treating without removal railwav and 

other rail deformities Woods and Gilbert. 
Grooved wheels for mono-railway or tramway -Kearney 
Passenger and other cars— Christ ianson and Standard Steel 

Car Company. 

Body construction of passenger cars -Christianson and Stan- 
dard Steel Car Company. 

Passenger and other cars -Christianson and Standard Steel 
Car Company. 

Trams, engines that run on rails for open or fixed points of 
rails or trolley wires, or rails or wires requiring points - 
(xraham 

Tramcars— Kavanagh. 

Life-saving attachments for railways and tramcars— Gumz. 

Brake blocks for the wheels of tramcars— Earlam and Wild. | 

Route or destination indicators for tramcars— Anger. 

Railway rails and tracks for road vehicles Parr. 

Control of electrically-propelled vehicles— Siemens Brothers 
Dynamo Works. Limited (Siemens Schuckertwerke Ges.) 1 

Brake supporter for railroad cars -Barker (Brill). 

Switch mechanism for electrically-propelled vehicles -All ue- 
meine Elektricitats Ges. ° 1 

Surface traversers for railways and tramways Stokes. ! 

1908. 

Drive chains— Morse. 



NOY'S PATENT LIFEGUARDS, 

Waterside Works, Colchester. 

Made to Order on Reasonable Terms. 

In use on t le Colchester G>rpo''ation and the ^est Ham 
Corporation Tramways. 

THESE PATENT RIGHTS FOR SALE. 



WANTS D, 

OLD STEEL TRAMWAY RAILS. 

Wanted to purchase 500 tons of Old Steel Tramway Rails, 
6 X 6. or 7 X 7. Apply Marple and Gillott, Limited, 
Engineers, Sheffield. 



Mr. JOHN E. RAWORTH, 

Cbartered patent Bgeiit, 



QUEEN ANNE'S CHAMBERS, 

BROADWAY, WESTMtNSTER, 



CONDENSING PLANT. 



The Mirrlees Watson Company, Limited, of Glasgow, 
make a special feature of the manufacture of Independent 
Condensing Plants having either Wet or Dry Air Pumps, 
and suitable for working in connection with Reciprocating 
Engines or giving the high vacuum desirable with Steam 
Turbines. 
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Abenleen Corpomtioii 
Ayr Corporation ... 
Bath Electric 
Belfast City 

Birmingharn Corporatitui ... 
Blarkbtirn Corporation 
Blackpool anri Fleet woo<l ... 
Blackpool Corporation 
Bolton Corporation 
Bournemouth Corporation 
Bradford Corporation 
Brighton Corporation 

Bristol ... ... ... ;; 

British Klee. Trac.Co's. Undertakings 

Airdrie * 

Barni^ley 

Barrow... 

Birmingham and Mid. Joint Com. 
Birmfngham and Midlaml 
City of Birmingham ... 
Dudley-Stourhrtdge ... . , 

South StaflTordshiro ... ...i 

Wolverhampton Distritt ...' 

C'avchill 

Dcvonport 

Gatcsliead 

(iravoimnd nud Xorthlioot ".'..\ 

(Ireenock-Port Ola.sgo\v ... ...! 

Hartlepool 

Jarrow ... 

Kidderminstor ... 

Leamington 

Mcrthvr... 



1907. 

WEKKS ENDING. 

Mar. 2. .Mar. $. I Mar. 16. Mar. 23. 



1908. 

WEEKS^NDING. 

Foh. 29. Mar. 7. ; Mar. 14. Mar. 21. 



AQQREQ ^TE. 



£ 

1.161 

169 

604 

3.159 

5.319 

869 

227 

349 

2,124 

1,271 

4.134 

727 

4.591 

212 
163 
193 

724 
2,612 
744 
885 
423 
55 
387 
940 
200 
463 
250 
103 
82 
122 
186 , 



£ 

1,241 

L77 

613 

3,349 

5.312 

926 

224 

394 

1^975 

1,317 

4.119 

698 

4.625 

213 
159 

210 

727 
2.627 
776 
819 
434 

61 
415 
952 
211 
604 
236 
107 

87 
138 
192 



£ 

1.092 

174 

648 

3,377 

5.442 

802 

198 

366 

1.999 

1,269 

3,992 

708 

4,483 

211 
163 
217 

735 
2.628 
760 
886 
429 

48 
400 
954 
214 
589 
237 
103 

89 I 
123 
192 I 



£ 

1.163 

178 

602 

3.425 

5.505 

887 

207 

421 

2.139 

1.351 

4,336 

758 

4.683 

216 
154 
220 



2,655 
784 
841 
439 
53 
410 
985 
222 
598 
247 
104 
89 
119 
204 , 



£ 

1,131 

180 

566 

3,429 

6,181 

867 

202 

351 

2,025 

1.373 

4,039 

654 

4.505 

210 
159 
226 

750 

2.662 

702 

825 

458 

49 

398 

970 

186 

437 

207 

91 

85 

147 

186 



£ 

1,216 

180 

551 

3,394 

6,246 

963 

240 

373 

2,076 

1,306 

4.150 

668 I 
4,473 I 

215 ; 

158 

212 

769 I 
2,679 

710 

808 \ 

431 
53 

397 ! 

949 

180 

454 

199 ' 
83 I 
85 I 

116 

190 . 



£ 

1,149 

184 

590 

3.479 

6,336 

953 

222 

378 

2.106 

1,388 

4,188 

685 

4,578 

221 
169 
214 

798 

2.762 

731 

950 

432 

57 

403 

956 

182 

477 

197 

94 

85 

150 

192 , 



£ 

1.134 

178 

595 

3,591 

6.064 

976 

214 

393 

2,065 

1,429 

4,194 

659 

4,324 

219 
163 
199 



2,640 

695 

826 

404 

68 

380 

955 

178 

46; 

179 

86 

76 

118 

199 



I Wks. 



I 42 
I 45 

11 
I 51 

12 
I 5U 
I 12 
I 50 

51 
I 50i 

51 
I 51 

! ^^ 

i 11 
I 11 

I" 

' 10 
11 
11 
11 
11 
11 
11 

I 11 
11 
11 
11 

I 11 

11 
11 



1908. 

£ 

57,332 

12,898 

6,210 

184.969 

72,085 

55,509 

2.355 

51,745 

114.1b6 

83,393 

231,91V 

44,3/2 

54.200 

2,503 
1.021 
2,3d4 

8.037 

30.006 

b.021 

9.31/ 

4.«10 

646 

4,650 

11.030 1 

2.0/3 ' 

5.202 

2.425 

1,080 

930 

1.443 

2,161 ! 



Incrcaikc or 
DeoreaM*. 



£ 

1,240 

19 

483 

11,838 

10,216 

3,783 

62 

1,156 

6.624 

2,379 

5.41V 

3.345 

382 



+ 96 
+ 108 
+ 54 



676 

765 

482 

238 

58 

85 

31 

355 

207 

1,217 

235 

8 

28 

170 

37 



(ContxnutA on page 99^). 
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TRAFFIC RETURNS— iontimuul. 



TRAMWAYS AND 
OMNIBU8KS. 



Hritlsh Elec. Tree. Cos.— eontinufd. 

Metropolitan Blectric ... 

Middleton 

Oldham- Asht on ... 

Peterborough ... 

PotteVfes 

Rothesay 

SheemesB 

South Metropolitan 

SoqUiport 

Swamea... 

Taunton 

Tynemouth 

Weston-super-Mare 

Worcester 

Wrexham and District ... 

Yorks. (Woollen) District 
Burnley Corporation 
Burton-on-Trent Corporation 
Bury Corporation... 
Carniff Corporation 

Carlisle. City of 

Chatham and District 
Chesterfield Corporation ... 
Colne and Trawden 
Cork Electric 
Croydon Corporation 
Darlington Corporation 
Derby Corporation 
Dover Corporation 
Dublin and Lucan 

Dublin United 

Dundee City 

Bast Ham Corporation 

Bxeter Corporation 

Falkirk and District 

Glasgow Corporation 

Qlossop (Urban Elec. Supply Co.). 

Hastings and District 

Huddorsfield Corporation ... 

Hull Corporation ... 

1 1 ford Corporation 

Ilkeston Cforporation 

Ipswich Corporation 

Isle of Thanet 

Keighley Corporation 

Kilmarnock Corporation ... 

Lanarkshire 

Lancashire Unite<l 

Leeds City 

Leicester Corporation 
Leith Corporation... 
Leyton U. D. Council 
Liverpool Corporation 
London County Council ... 
London /jSeneral OmnibuK... 
London, Jtoad Oar... 
London United 
Lowestoft Corporation 
Maidstone Corporation 
Manchester Corporation ... 
Nelson Corporation 
Newcastle-on-Tyne Corporation . 
Newport (Mon.) Corporation 
Northampton Corporation... 
Oldham Corporation 
Portsmouth Corporation ... 
Preston Corporation 
Provincial... 
UeadinjK Corporation 
Kochdale Corporation 
Rossendale Valley... 
RotherhMn Corporation ... 
Salford Corporation 
Sheffield Corporation 
Southampton Corporation... 
Southend-on-Sea Corporation 
South Shields Corporation 
Sunderland Corporation ... 
Swindon Corporation 
Tyneslde Tramways and Tram road 8 
Wallasey U. D. Council .. 
Walsall X^orporation 
Walthamsto w Corporation . . . 
Warrington Corporation ... 
West Ham Corporation ... 
WIgan Corporation 
Wolverhampton Corporation 
Yorkshire (West Riding) ... 

PORIIQN TRAMWAYS. 



1907. 

WEEKS ENDING. 



Mar. 2. Mar. 9. 



..(month) 



Anglo- Argentine. . . 

Auckland ... 

Bombay ... 

Buenos Ayres and Bclgrano 

B. Ayres Grand Nat. A New (Joint)... 

Calcutta ... ... ... Rs. 

Kalgoorlie ... ...(month) 

Madras ... ... ... Rs. 

Perth (W.A.) 

Rio de Janerio ... ...(month) 

Sao Paulo... ... (month) $ 

Singapore ... ... ... k 

■LICTRIC RAILWAYS. 

Baker Street and Waterloo 

Central London ... 

Charing X Euston & Uampsteatl ... 

City and South London ... 

G reat Northern and CIt v ... 

Gt. North'm, Piccadillyr* Brompton 

Liverpool Overhead 

Mersey 

Metropolitan 

Metropolitan District 



£ 

3.611 

285 

533 

95 

1,735 

40 

45 

631 

205 

728 

36 

143 

24 

210 

89 

849 

1.085 

249 

908 

1.820 

130 

595 

199 

177 

368 

1.195 

189 

689 

166 

96 

4,336 

972 

817 

231 

260 

16.660 

122 

754 

1.411 

2,284 

406 

121 

311 

239 

135 

141 

1,002 

1,092 

5.956 

2,019 

457 

818 

10,394 

27.386 

18.496 

6.992 

5.235 

130 

13;i82 
120 

3.851 
564 
346 

1.759 

1.427 
624 

1,364 
520 
911 
177 
542 

4,217 

5.309 
773 
232 
468 

1.338 
134 
376 
722 
395 
390 
340 

2.066 

1,149 
783 

1.054 



16.959 

10.088 I 
1.916 
3.622 
6,766 

49,149 
3,516 I 

14.849 
1,521 

92,080 
171.844 

10,141 



£ 

3,866 

298 

561 

96 

1.776 

49 

46 

662 

210 

781 

37 

144 

26 

228 

97 

1.021 

1,174 

246 

942 

1.915 

144 

627 

193 

194 

403 

1.254 

193 

675 

179 

95 

4,570 

1.049 

829 

243 

16,844 

125 

751 

1.466 

2,317 

410 

119 

309 

246 

137 

146 

1.099 

1,017 

6,032 

2,142 

476 

852 

10,241 

27,731 

ia689 

7.111 

5,165 

128 

13;343 

131 

3.858 

555 

372 , 

1.729 ' 

1.553 

683 

1,374 

536 

962 

189 

546 

4.124 

5.263 

827 

252 • 

476 

1.266 

149 

397 

714 

390 

440 

353 , 

2.169 

1.162 

765 

998 



Mar. 16. 



£ 

3.660 

286 

544 

99 

1.832 

45 

46 

645 

213 

734 

37 

143 

24 

229 

84 

865 

1.080 

261 

918 

1.901 

146 

605 

208 

186 

399 

1,216 

201 

700 

170 

88 

4,544 

998 

827 

237 

264 

16.411 

118 

824 

1.442 

2,322 

414 

124 

302 

249 

148 

149 

1,015 

1,137 

5.952 

2.068 

465 

844 

10.498 

27,590 

ia975 

7.315 

5,386 

124 

13;i09 
124 , 

3,934 
576 
363 I 

1,768 

1.430 
675 1 

1.360 I 

562 ; 

928 
189 
539 , 
4.238 I 
5,331 
816 
252 
475 ' 
1,246 
139 
386 
720 . 
410 
446 
357 
2,087 
1,155 
765 
1,005 



Mar. 23. 



£ 

4,025 
293 
552 
107 

1,790 

52 

48 

715 

220 

806 

43 

152 

27 

233 

89 

887 

1,128 
254 
915 

2,014 
148 
654 
212 
196 
448 

1,309 
204 
712 
177 
101 

4,997 

1,047 
871 
256 

17,100 

125 

913 

1.471 

2,353 

449 

130 

320 

276 

134 

145 

1,051 

1,112 

6.173 

2,090 

477 

915 

11,207 

29,023 

20,309 

7,779 

5,703 

132 

13,552 
127 

3.966 
618 
381 

1.808 

1.603 
679 

1.428 
579 
986 
189 
562 

4,387 

5,487 
823 
257 
514 

1,358 
152 
411 
825 
420 
494 
372 

2,199 

1.215 
778 

1.090 



Feb. 29. 



WEEKS E NDING. 
Mar. 7. | Mar. 14. Mar. 21. 



AQQRIQATI. 



£ 

4,593 

290 

551 

110 

1,739 

42 

51 

628 

184 

806 

38 

131 

28 

232 

80 

834 

1.114 

247 

998 

1.860 

155 

611 

197 

177 

382 

1,193 

197 

768 

151 

91 

4,618 

1,043 

804 

231 

248 

16,134 

118 

824 

1,456 

2.431 

374 

127 

311 

239 

154 

140 

1,119 

1,149 

5,990 

2.094 

453 

828 

10,487 

50,195 

17.397 

6.783 

5,243 

139 

142 

13,827 

121 

3.643 

566 

381 

1.753 

1,435 

664 

1,337 

536 

976 

168 

572 

4,219 

5.123 

916 

263 

479 

990 

135 

339 

732 

516 

479 

366 

2.124 

1.252 

784 

1,125 



£ 

4,585 

300 

549 

; 99 

1,760 

44 

I 49 

618 

218 

857 

36 

118 

21 

229 

90 

817 

1.214 

249 

1.066 

1,915 

139 

611 

212 

178 

381 

1,185 

196 

761 

151 

88 

4,626 

1,069 

805 

222 

259 

16,660 

118 

745 

1,431 

2,428 

370 

130 

292 

223 

133 

136 

1,155 

1,140 

5,976 

2,114 

481 

805 

10,501 

, 29,954 

17,365 

' 6.804 

5,192 

125 

I 137 

13,890 

118 

' 3,740 

i 567 

372 

1.821 

1.516 

663 

1.351 

543 

1,002 

173 

557 

4,263 

5,579 

890 

257 

494 

1,116 

136 

323 

757 

515 

484 

373 

2.045 

1.269 

765 

1.082 



£ 


£ 


4.887 


4,810 


318 


304 


564 


549 


101 


99 


1.855 


1,730 


48 


49 


47 


44 


661 


641 


218 


199 


837 


794 


38 


36 


138 


136 


22 


25 


231 


210 


90 


91 


869 


850 


1,128 


1,107 


235 


225 


1,032 


1.017 


1.913 


1.860 


139 


133 


615 


572 


202 


208 


187 


186 


369 


415 


1.245 


1.199 


193 


192 


780 


741 


147 


145 


98 


111 


4,693 


5,034 


1,071 


1.046 


791 


822 


233 


215 


263 


250 


16.544 


16,750 


121 


115 


717 


753 


1.431 


1,443 


2,407 


2,350 


391 


388 


121 


126 


296 


290 


246 


236 


145 


142 


137 


140 


1.168 


1.220 


1.183 


1,098 


6.090 


5,938 


2.072 


1,900 


480 


463 


830 


802 


10,354 


9.921 


30,598 




18.033 


17.191 


7,315 


7,080 


5,431 


5,243 


135 


130 


144 


140 


14.000 


13.652 


121 


126 


3.649 


3.569 


564 


568 


379 


361 


1.809 


1.779 


1.505 


1,453 


667 


627 


1,366 


1.330 


536 


520 


999 


995 


197 


185 


589 


559 


4,185 


4.212 


5.365 


5.118 


939 


854 


269 


263 


481 


469 


1.054 


1.067 


137 


136 


338 


338 


741 


699 


599 


514 


500 


498 


365 


341 


2,116 


2,036 


1,285 


1.204 


765 


739 


1,052 


1.013 



Wks. 



11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
51 
51 
51 
12 
11 
52 
12 
11 
51 
51 
51 
51 
12 
12 
44 
51 
51 
25 
42 
; 12 
12 
51 
51 
51 
52 
51 
12 
38 
44 
11 
11 
51 
12 
44A 
51 
12 
50 
12 
12 
12 
25 
51 
51 
51§ 
51 
51 
49^ 
52 
51 
12 
25 
504 
51 
12 
50i 
50 
52 
504 
51 
51 
51 

12 
50 
12 
51 
51 
51 
51 
50 
12 




1906. 



£ 

52,702 

3,355 

6,225 

1,144 

20.684 

540 

530 

7.201 

2.171 

9.234 

407 

1.561 

268 

2,578 

9Q8 

9.528 

19.347 

14.104 

55.896 

107.293 

1.744 

6.712 

11,367 

2,124 

4.324 

7ai60 

10,625 

39.447 

10,847 

1.074 

53,954 

50.217 

45.418 

15.055 

4.808 

729.285 

1.380 

8.699 

79,591 

125,595 

22.684 

7,214 

19.586 

2.595 

5,954 

6.906 

13,805 

12,568 

328,476 

24.301 

22.904 

50,554 

118.539 

1.550.805 

207.106 

73.178 

59.445 

3,910 

6.942 

744,024 

7.201 

205.648 

33.761 

21.502 

99.009 

95.743 

7,907 

35,866 

30.818 

54,717 

2,102 

30,588 

233,639 

287,295 

51.030 

19.310 

28.390 

67.394 

3.895 
41.729 
5,920 
29,758 
19.157 
1154710 
64.065 
45,359 
12.647 



I ncroase or 
Decrease. 



£ 

11.333 

184 

86 

63 

654 

42 

12 

42 

109 

656 

6 

44 

5 

52 

3 

285 

373 

696 

6.814 

2.975 

68 

149 

607 

1 

270 

1.479 

29 

1.035 

1.366 

35 

2.079 

2.254 

347 

449 



18,034 

67 

103 

3.269 

6.847 

1.049 

423 

1.141 

93 

333 

177 

2.432 

992 

12.783 

56 

185 



- 1.973 
^240.812 

- 11,401 

- 4.883 

438 
f 161 

-r 48.916 
45 
22 

^ 2.035 
203 

- 6.266 

815 
136 

- 1.145 

736 

- 2.776 

55 

- 4,595 

- 6.685 

- 11,232 
-r 3.342 
+ 227 
+ 5.367 

- 3,156 



310 

664 

678 

1.996 

655 

1.998 

4.520 

569 

686 
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The Electric Construction Co., 



E. 

c. 
c. 



limited. 



ELECTRICAL ENGINEERS & CONTRACTORS. 



Motor- Generators. 




One of TEN 500 K,W, MOTOR-GENERATORS supplied to 
LONDON COUNTY COUNCIL TRAMWAYS. 



E. 

C. 

c. 



Manufacturers of Continuous Current and 

Alternating Plant of Every Description. 



HEAD OFFICE: 



TELEPH0NE5-I0920 Central; adji London Wall. 
TELBORAMS—** Concordance," London. 

DASHWOOD HOUSE, 

% NEW BROAD STREET. 



London. 



WORKS : 

TELEPHONES-430 and 75 Wolverhampton. 
TELEQRAMS-" Electric/' Wolverhampton. 

BUSHBURY, 

Wolverhampton, 
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MILNES-DAIMLER, Ltd., 

Our Reputation is founded on many years of Experience, 




28 HP. Char-a-Banc to seat 25. 

OMNIBUSES, CHAR-A-BANCS, VANS, LORRIES, TOWER WAGONS. 



22X9 nrottenham Couic^t Road^ Ljonclo]:!, W.C 



Telegrams 



\ "MILNESIE. 
I LONDON." 



Telephones 



2268 GERRARD. 
8821 CENTRAL. 



AN OPINION "AFTER 16 MONTHS' CONTINUOUS RUNNING. 



» 



SILSDEN MOTOR OMNIBUS CO., LTD., 

np. Kelghiey, Yorks., Nov. 13, 1907. 



Jear 9irs, 



Sir 



With reference to the Motor Omnibus which you supplied to us in July. 1906, after 
16 months* continuous running we are pleased to report to you that the good opinion we 
at first formed of your 'Bus has been more than justified by results, and we COA^ratttlat€ 

ourselves in owning what we consider to be the best *Btts on the market In consumption 

of Petrol and Oil she is remarkably economical. As to repairs your ledger will disclose that 

our purchase of parts, &c., from you during the last six months have not exceeded £5, 

which fact speaks volumes for the excellent workmanship of your Chassis. She requires a 
minimum amount of attention to keep her at concert pitch, and we can always depend on her 
carrying her complement of passengers (40) with ease up the long and steep gradients so 
numerous in this locality. We have nothing but unstinted praise for the manner in which 
your 'Bus has done its work on our country roads since July, 1906. — Yours faithfully. 

p. pro Silsden Motor Omnibus Co., Ltd. 

(Signed) M. P. CRYER, Secretary. 



RYKNIELD MOTOR CO., LTD., 



BURTON-ON.TRESNT. 
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Both manufacturers and users of motor vehicles 
intended for business purposes are finding much to 
interest them in the report of the judges in the last 
commercial vehicle trials, an abstract of which is 
published in this issue. The report is so valuable 
that it seems a pity its publication has been so long 
delayed. However, now that it is available, it ought to 
be of service alike to makers and buyers, as it points 
out many details in construction in which improvements 
are desirable, and indicates the lines on which these 
improvements should proceed. This information is of 
real value, because it comes from independent experts, 
and the criticism, whether favourable or the reverse, is 
not of a character which is very frequently obtainable. 
The report, then, is valuable as far as it goes, but we 
are a little surprised that it does not go further. The 
organisation of the trials was elaborate, arrangements 
were carried out for ascertaining every possible detail 
of information, highly-skilled judges were engaged, and 
a great deal of money was spent. It was accordingly 
to be anticipated, especially as five months elapsed 
between the close of the trials and the issue of the 
report, that the motor traffic world would have been 
presented with a more detailed analysis and comparison 
of the various features of the mechanism of the com- 
peting vehicles. No doubt this analysis and comparison 
have been carried out by the judges, in order to arrive 
at the conclusions set out in their report. The docu- 
ment bears the stamp of being the result of much careful 
study of details, but probably many readers would be 
glad to have some of these details, as well as the 
important conclusions which are drawn from them. 



The certificates granted in respect of each vehicle 
state the distance run, the kind and quantity of fuel 
used, the quantity of lubricants, the weight of the load 
carried, and the time occupied by stoppages other than 
those caused by traffic or which were compulsory. 
Appended are the general features for which the vehicle 
was ** highly commended " or ** commended." Not much 
information as to features of machinery can be got out 
of these matters. It may be noted, however, that, 
while the general report is necessarily largely devoted 
to pointing out directions in which improvements are 
desirable, the certificates show the features on which 
each machine was regarded as commendable. These 
certificates, however, should have contained a heading 
stating the quantity of fuel consumed per ton-mile. 
As the figures are given — namely, miles per gallon (or. 



in case of coal fuel, pounds 
can be made between the 
matter of fuel consumption, 
the trouble of working out 
Miles per gallon for a light 
with miles per gallon for a 
the chassis were suitable for 
or five tons. 



per mile) — no comparison 
different vehicles in the 
until the inquirer goes to 

the amount per ton-mile, 
van cannot be compared 

lorry or omnibus (many of 

omnibuses), weighing four 



One important feature in connection with the trials 
which has not been emphasised is the condition of the 
machines at the close of the runs. The engines and 
mechanism were in each case opened and examined 
by the judges after the trials were over, and the result 
of this inspection is in some cases indicated where 
vehicles are commended or highly commended for their 
condition at the finish. Owing to the fact that so many 
features were taken into account, it happens that some 
vehicles standing high in the awards list have no men- 
tion of condition at the finish, while others which did 
not gain prizes are warmly commended in this respect. 
This matter of condition at the close of the trials is a 
vital one for purchasers, because any gearing or other 
mechanism which wears out rapidly will more than 
counterbalance a good many other excellencies. To a 
certain extent analogous remarks apply to such items 
as workmanship, freedom from smoke, and ease of 
manipulation. 

Some excitement was caused in financial circles — and 
to a less extent among manufacturers and operators of 
motor 'buses — during March by the proposals for the 
amalgamation of the London General and the Van- 
guard Omnibus Companies on the one hand, and of 
the London Road Car and the Great Eastern London 
Omnibus Companies on the other. Objections have 
been raised to the terms in the former case, but should 
the combinations be finally accomplished, nine-tenths 
of the motor 'buses in London will be owned by the 
two amalgamated companies. Whatever other results 
may be attained it is apparent that a greal deal of 
wasteful competition will be eliminated. The number 
of motor vehicles owned by the four companies is over 
900, while the General and the Road Car Companies 
have also a large number of horse omnibuses. The 
Great Eastern Company appears to be in a good 
financial position, and the Vanguard (>ompany reports 
having made a profit of some /i 1,000 in its first nine 
months, but the two big old companies are working at 

13 
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a heavy loss. The capital of the two latter is very 
large, and they have many horse 'buses yet to write off. 
Only most conservative financial arrangements can 
lead to a hope for reasonable dividends on the combined 
concerns. 



PRODUCER GAS FOR AUTOMOBILES. 



The second conmiercial motor vehicle exhibition, 
which was opened as these pages were about to go to 
press, is a highly interesting and important show for 
all concerned in the motor vehicle as adapted for any 
commercial or industrial purpose. After the experi- 
ence of the first show held last year, the promoters 
were fully justified in organising a second, and it seems 
probable that such exhibitions will go on from year to 
year with increasing success. Though the vast interior 
at Olympia, London, is not quite so completely filled 
as it was twelve months ago, the exhibits are of even 
more importance than they were then, and in detail 
they reveal many advances which have been made, as 
well as some striking new designs. Representatives 
may be found of all the classes of vehicles which ran 
in the last commercial vehicle trials, from the heaviest 
to the lightest, as well as of several other classes, 
including omnibuses and cabs which did not figure in 
the trials at all. The show reveals the magnitude of 
the industry, and enables intending buyers to make 
comparison of all the different types. To both parties 
it should prove of great value. In a future issue we 
hope to deal in some detail with the kinds of motor 
vehicles shown in which readers of this journal are 
most interested. 



SOME EXPORT ORDERS. 



Milnes-Diamler, Limited, have recently shipped two single-deck 
omnibuses to British Guiana for service between New Amsterdam and 
Skeldon. They are designed to carry mails as well as passengers. 
The chassis are of the well-known Milnes-Diamler 22 11. p. type, and 



ittttp 




the bodies, which were built by C. Dodson, Limited, are of a special 
design, shown in the accompanying illustration. All the woodwork is 
in teak. Milnes-Daimler have also despatched 14 of their standard 
3-ton chassis to the Federated Malay States, to the order of the Crown 
Agents. 



A North East Coast Skrvice. It is announced that the North 
Eastern Railway Company are making arrangements to extend their 
East Northumberland motor-'bus service to Blyth on the coast. The 
vehicles will open up communication between Tyneside towns and a 
fme beach and golf links to which access hitherto has not been con- 
venient. The service is expected to begin during the coming summer, 
and considerable development of the locality may follow. 



In view of the great fuel economy likely to be obtained from the use 
of producer gas for automobile vehicles, various attempts are being 
made to design a suitable producer plant for carrying on the car. A 
great deal of promise attaches to the arrangement devised by the Auto- 
mobile Gas Producer Syndicate, of 93, Hope Street, Glasgow. The 
firm inform us that recent trials have been of a very satisfactory kind. 
The vehicle employed is a char-a-banc, and the fuel consumption has 




averaged li lb. of anthracite coal per ton-mile. The weight of the 
vehicle and passengers as run on one trial was about 3 tons. A non- 
stop run of 35 miles through traffic was the equivalent of 173 ton-miles, 
and the coal consumption was 189 lb. The corresponding consumption 
of petrol, when that fuel was used, was a gallon for 21J ton-miles. 
The anthracite cost 20s. per ton, and the petrol is. 2d. per gallon. 
This gives a comparative cost per ton-mile of •I2d. for anthracite, and 
•67d. for petrol. These results were obtained with an engine designed 
for working with petrol, so that it is probable even greater economy 
may be got with an engine made for working with producer gas. 

In the case of another trial, over 40 miles, including both town streets 
and heavy country roads, the weight of vehicle and passengers was 
4 tons 18 cwt. The anthracite consumed was 145 lb., giving a con- 
sumption of '74 lb. per ton-mile, being thus a great improvement on 
previous records. A cheaper kind of anthracite, costing 15s. a ton, 
was used, so that the fuel for the run cost about is., or -o6d. per ton- 
mile. The average speed of the vehicle was over ten miles an hour 

The car employed is shown in the accompanying illustration. The 
engine, designed for using petrol, is rated at 40 h. p. with that fuel, and 
gives about 30 h. p. when using producer gas. The compression of the 
gas in the cylinder is 115 lb. per square inch, and with this arrangement 
either low-tension magneto or accumulator ignition is suitable. The 
power transmission to the road wheels presents no novelty. The gas 
producer and the fuel hopper are placed between the engine and the 
dash-board, occupying only 18 in. of the length of the vehicle. The 
grate area is about one square foot, and water is sprayed through a 
nozzle in the centre of the grid on which the coal rests. The hopper 
above has three openings on the top, closed by gas-tight covers, and the 
coal capacity is over 5 cwt. Two of the openings are for feeding in coal . 
while the centre one provides for three perforated dust-intercepting 
trays. The gas, after passing through these, is led to a coke scrubber 
under the frame, and thence by another pipe to a mixing chamber 
alongside the hopper. Here a regulated quantity of air is admitted, 
and the mixture passes on to the engine throttle-valve. The blast for 
the producer is obtained from a rotary blower, driven from the engine. 
The blower can be worked by hand for starting up. The water-spray, 
which is used in the producer instead of steam, is forced from a tank 
by a rotary pump, which is under the nicest regulation. The control 
of the whole apparatus by the driver is carried out by one lever for the 
ignition, one for the water injection, and one for the engine throttle, 
and by an air cock for regulating the air supply to the mixer. To start 
up the vehicle from cold takes about eight minutes. This vehicle is 
striking evidence of the truth of the contention of many engineers that 
there are great possibilities in suction gas producer plant both for road 
and railway vehicles. 

Brighton is now included among the towns served by taximeter 
motor cabs. A start was made in the middle of March. 
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COMMERCIAL MOTOR-VEHICLE 

EXHIBITION. 



The second International Commercial Motor- Vehicle and Motor- 
Boat Exhibition was opened at Olympia, Kensington, on March 27. 
The Exhibition, which is organised by the Society of Motor Manu- 
facturers and Traders, is under the patronage of the Prince of Wales, 
and remains open till April 4. 

The company present at the inaugural luncheon of the Exhibition 
was representative of the leading commercial interests Mr. E. 
Manville, President of the Society of Motor Manufacturers and 
Traders, was in the chair. Municipal bodies were represented by the 
Lord Mayor of London, the Lord Mayors of Newcastle and Leeds. 
The railway companies, who are extensive users of motor vehicles. 



also contains many interesting exhibits of carburettors suitable for the 
use of paraffin and low grade oils for motor boats and heavy vehicles. 
In a subsequent issue we hope to deal with some of the leading exhibits. 

On Friday last the Lord Mayor of London. Sir John Bell, 
declared the Exhibition open. In doing so he said that he looked 
forward with intense interest to the future of the industry, as it was 
evident that the self-propelled vehicle would have an incalculable 
influence in the history of the world. 

At the lunch which followed, the Lord Mayor, in proposing a toast 
of prosperity to the Exhibition, said that he remembered the first 
Exhibition of all kinds of motor cars, and was reminded by the present 
Exhibition of the enormous strides which had been made since that 
time. He hoped that future improvements in the commercial section 
would include ilie construction of the quiet motor omnibus. If they 
could only succeed in making motor omnibuses quiet, less offensive, 




View of the Exhibition. 



were represented by Sir H. Oakley (G.N.R.), Mr. S. E. Gooday 
(G.E.K.). Mr. C. J. Owens (L. and S.W.R.), and Mr. Cunningham 
(Central London). 

In the vehicle section are many novelties which have never l^en 
previously exhibited, and are a distinct departure. Great improve- 
ments are shown in motor omnibuses and motor cabs, whilst vans for 
tradesmen show great advance. The exhibitors are from every part of 
the country and several from the Continent. Glasgow, Birmingham, 
Coventry, Nottingham, Peterborough, Lincoln, Luton, Preston, Shef- 
field, Leeds, Dartford, Windsor, Paisley, Burton-on-Trent, Bristol, 
and, of course, London are all well represented by the leading firms 
in the motor trade, whilst Southampton, Norwich, Lowestoft, and 
Chiswick are the principal contributors of motor boats. The foreign 
contingent includes the Darracq-Serpollet (whose steam omnibuses are 
now a feature of the London streets), De Dion Bouton, Fiat, De 
Dietrich, and others. A notable feature is the evidence of the great 
expansion of the tyre trade in the tyre and accessories section, which 



and a little cheaper, they would have effected an enormous improve- 
ment. That those omnibuses had come to stay there could be no 
doubt. He believed that they would outlive the tramcar, and that the 
time would come when it would be unnecessary to make the roads into 
tram-tracks. He had noticed with pleasure the large number of uses 
to which the motor could be adapted. Taxi-cabs had conferred a 
great boon on the people ; but those vehicles would be still more use- 
ful if inventors could only devise some kind of mechanism which 
would ensure the correct registration of fares. As for the ordinary 
commercial vehicles, the Corporation of London had used them for 
some time past. The only thing against them was that they were 
expensive to work. That and other difficulties would, he was sure, be 
overcome as time advanced. He joined with motorists in the hope 
that the Government would not seek to check and paralyse the 
industry by taxation. 

Mr. Manville, in responding, said that in March last year they had 
held the first exhibition entirely devoted to commercial vehicles, and 
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SO pronounced was its success that it had justified the holding of this 
second exhibition, which showed the marked progress that had been 
made during the year. In September the society had the co-operation 
of the Royal Automobile Club in the organistion of the very successful 
van trials which were then held. It was probable that never before 
had so complete a revolution been effected in the habits of the people 
as had been effected by the introduction of the motor vehicle. It was 
on the commercial side that they must look for the continued expansion 
of their industry. He was voicing the sentiments of the society when 
he said that no further burden ought to be laid on the motor system of 
transport. They believed it to be against public policy that methods 
of locomotion should be taxed. 

Speeches were also delivered by Sir J. H. A. Macdonald, Mr. H. 
G. Hurford, and others. 



MOTOR BUSES FOR INDIA. 



A distinctly novel type of motor bus will shortly be put into service 
in Bengal by the Chota-Nagpore Motor Service Company, Limited, of 
Hazaribagh. The chassis are of the Darracq-Serpollet well known 
standard 30-40 h. p. type, with a few minor alterations. The bodies, 
built by Messrs. Liversedge and Son, have been specially designed by 
Mr. Ernest C. Hill, the manager of the Chota-Nagpore Motor Service 
Company. 

The introduction of this motor service indicates a most important 
advance in transport facilities in rural India and, if successful, is likely 
to be followed by a number of similar undertakings. 




Darracq-Serpollet Bus for India. 

Hazaribagh is a very pretty health resort, raised on a plateau about 
2.000 ft. above sea-level, and situated 255 miles to the North West of 
Calcutta, in the sub-district of the same name. The population of the 
town is 16,000, and the rural population along the 'bus service route 
about 58,000. The railway station, Hazaribagh Koad, to which the 
'buses will run, is distant 41 miles, at the 214th milestone from Calcutta 
on the recently-completed Grand Chord section of the East Indian 
Railway. Previous to the completion of the Grand Chord line, at the 
end of 1906, the nearest railway station was 72 miles from Hazaribagh. 
Up to the present time the only mode of passenger transport has been 
by meanS'Of the well-known bullock cart or the native " push-push," a 
kind of box mounted on two wheels and propelled by five coolies at an 
average speed of three miles an hour. 

It is a generally accepted fact that Hazaribagh would have become 
an exceedingly popular health resort for the lower Provinces had it 
been more accessible, and it is in this direction that the new motor 
company expect to reap a reward for their enterprise, for instead of the 
journey between Hazaribagh and Hazaribagh Road Station occupying 
some 15 hours as at present, the Darracq-Serpollet steam 'buses will 
cover the distance in 3^ hours. 

It is not intended to confine the service to passenger traffic alone, 
for while the 'buses will carry the mail it is also intended to run a 
heavy goods service into the outlying districts where the existing 
methods of transport are equally primitive. 

In designing the 'buses Mr. Hill had to exercise a considerable 
amount of ingenuity, for he had not only to meet the requirements of 
a tropical climate, but to provide as much comfort as possible in a 
limited space, as local conditions and customs have made it necessary 
for each 'bus to contain three distinct compartments. 

The Darracq-Serpollet chassis was recently described in these pages, 
the only alteration from the standard type being in consequence of 



the extra size of the bodies, and as it will be necessary for the vehicles 
to do the double journey of 82 miles without replenishing either the 
paraffin or water tanks these are much larger than usual. The 
paraffin tank occupies the full width of the chassis, under the driver's 
seat, while the water tank is in the position usually allocated to the 
radiator in close proximity to the generator. The radiator is placed 
on the roof, and while exposed to the air is protected by a double 
louvered covering which will keep off the sun's rays, and yet permit 
of the heat passing out. D. J Smith's thermo-couple gauge for 
registering degrees of superheat and also a grodoraeter are provided. 
Morse silent chains are fitted ; these are of the double engagement 
type and of the most recent design. Iron chain guards are also fitted. 
Iron trays are provided which completely encase the engine, generator, 
etc., thus ensuring freedom from dust troubles, a most important 
point in view of the nature of the country through which the 'buses 
will travel. The wheels are of cast steel, and fitted with specially 
moulded tyres manufactured by the Shrewsbury and Challiner Tyre 
Company of Manchester. The extension to the frame of the standard 
chassis is 3 ft. 6 in. long, and is so arranged that the side pieces can be 
removed and the end member placed in position, so as to form the 
standard frame, thus facilitating the shipment of the vehicles. 

The bodies are of two types They are unique in many respects, 
and represent an excellent example of first-class workmanship, com- 
bined with exceptional strength. They are built of ash specially 
treated to resist the depredations of the white ant ; the panelling is of 
mahogany. All supports are well stayed with iron, the complete body 
as a matter of fact being ironed wherever possible. As it is antici- 
pated that a considerable quantity of luggage, besides the mail, will 
have to be carried, ample arrangements have been made for its 
accommodation on the roof, which is of great strength. A net rail, 
2 feet high, with adjustable cross pieces and a sliding net rail gate 
are provided. An adjustable iron ladder gives access to the roof. 

As the service will be maintained during all seasons, and as a 
temperature of 150 deg. Fah. has to be considered, naturally the 
question of ventilation and shade has claimed special attention. 
Feather edge board sunshades are fitted on all sides : these are well 
stayed with iron, and stand out some four inches from the body, thus 
leaving a clear air space all round. Helow these are Venetian shutters, 
which are worked from above and can be fixed in any position. 
Ventilators are also fitted beneath the seats, and in the bottom of the 
partition dividing the driver's compartment from the interior of the 
vehicle. It will thus be seen that a free passage of air is obtained both 
above and below the seats. Type A, of which we give an illustration, 
is arranged for three classes, and gives accommodation for 5 first-class, 
8 second-class, and 24 third-class passengers. This is arranged by- 
dividing the interior into equal portions, the rear forming the third- 
class compartment, and the fore part being sub-divided, thus forming 
the first and second-class compartments. In the first-class, sleeping 
accommodation is also arranged for. The upholstery is in Morocco 
leather. An extending seat (which forms the couch for sleeping), a 
folding seat, a folding table, a mirror, and a luggage and hat rack are 
provided. There are three frosted glass panels in the partition. In 
the second-class compartment the seating is in rattan, and there are a 
folding table and hat rack. The third-class compartment is arranged 
with four rows of longitudinal seats and two wood-slat doors at the back. 

In tl^ second type of 'bus accommodation is given for 40 third-class 
passengers and two second-class passengers, the latter being placed 
beside the driver. The interior of this vehicle is arranged in a similar 
manner to the rear part of the three-compartment 'bus. Electric 
bells are fitted, and each compartment is well lit with the Lewis 
Lighting Company's system of acetylene gas. The gas generator is 
suspended at the back of the chassis. Rain curtains are provided, and 
a waterproof cover over the luggage rails. The driver's compartment 
is enclosed, and has a hinged glass screen in front and a door on 
either side. A folding step is fitted at the back of the 'bus, while 
ample tool boxes are also provided. 

Mr. Hill, to whom we are indebted for the foregoing particulars, 
informs us that the Chota-Nagpore Motor Service Company have been 
appointed agents for the Darracq-Serpollet chassis in India, Burmab, 
and Ceylon, and that they will also represent Messrs. Liversedge and 
Sons for car bodies and The Shrewsbury and Challiner Company 
for tyres. 



Durham and District Motor 'Bus Company. — A final meeting 
of the shareholders of this company was held in Durham on March 20, 
when Mr. G. A. Carpenter, the liquidator, presented a statement of 
accounts, showing that it will be possible to pay a dividend of 6s. 4jd. 
in the pound to the creditors of the company on claims amounting to 
^798, shareholders receiving no return. The accounts were adopted. 
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THE COMMERCIAL VEHICLE TRIALS. 



Merits and Defects. 



The Royal Automobile Club have now published the report of the 
judges on the commercial motor vehicle trials which took place from 
September 9 to October 12 last year. The awards of the judges were 
made known shortly after the close of the event, but there are various 
interesting matters in the detailed report, which has been issued after 
considerable delay. The volume contains, besides the report, tabulated 
particulars and also illustrations of the various types of wheels used on 
the vehicles, brief descriptions of each vehicle, the points for which it is 
commended, the regulations connected with the trials, and all collateral 
official information which has been previously published, so as to make 
the book a complete work of reference on all points connected with the 
trials. Fifty-six vehicles started in the trials, of which 50 completed 
the course. It may be recalled that they were divided into seven 
classes, according to weight, and over 20 prizes were awarded, as 
reported at the time. The following is an abstract of the judges' 
report : 

In submitting the following detailed remarks, the judges would draw 
attention to the fact that, although the trials were the largest and most 
comprehensive ever held, and possibly may have reached the maximum 
reasonable limit in extent, the total distance covered was only sufficient 
to bring out radical faults and weaknesses, and to enable the following 
general conclusions to be drawn : 

For useful loads exceeding three tons the tractor is the most 
economical for general haulage. Where speeds are required which are 
too high for the tractor, the internal combustion engine lorry mounted 
on rubber tyres becomes a necessity. 

The steam lorry (Class F), although it possesses the disadvantage of 
large axle weights, can with advantage be employed where high speeds 
are not required, and where the loads have to be delivered at quays or 
places where the tractor with its trailer could not be so readily 
manoeuvred. 

The petrol lorries submitted were capable of speeds on the road 
which were excessive, and should not be tolerated. A general 
reduction of gear ratios seems a necessity, and would result in greater 
economy, inappreciable loss in average speed on the road, and less 
wear and tear of both road and vehicle The cost of upkeep increases 
very rapidly with increase of road speed, and, although the true 
economic speed has not yet been determined, high maximum road 
speeds should be avoided as a general rule in commercial vehicles. 

The reliability and regularity of running throughout were remark- 
able. The condition of the majority of the vehicles after the trials 
was on the whole satisfactory. The amount of wear on the parts was 
in many cases inappreciable ; but some manufacturers have still much 
to learn as regards design and the selection of material, before they 
arrive at a vehicle showing low cost of maintenance and durability. 

A striking feature in the trials was the successful use of india-rubber 
lyres carrying heavy loads up to five tons. About 90 per cent, of the 
vehicles (excluding tractors) had rubber tyres, which gave on the whole 
remarkably little trouble, notwithstanding the high temperature recorded 
by the thermometer on several days of the trial. 

Only two types of vehicles were fitted with wheels made entirely of 
steel, although a third employed a wheel with steel spokes. The cast 
steel wheel of to-day is practically imperishable if it be shod with rubber 
tires, but the use of a built-up wooden wheel is an important factor in 
prolonging the life of a vehicle and keeping down the repair bill. 

The wheels in Class H (that is, the tractor class) have an average 
diameter of about 30 per cent, greater than those in classes C, D, and 
E (that is, the heavier motor wagon classes). The destructive effect on 
the road is greatly diminished by a small increase in the size of the 
wheel, and the vehicle itself runs more smoothly. The difficulties 
connected with weight, cost, and material, consequent on increase of 
diameter, must be grappled with, and it is recommended that, both for 
the sake of the vehicles themselves on the one hand, and of the roads 
on the other, the diameter of wheels should be increased and kept as 
large as compatible with practical requirements. 

There would appear to be a future for a type of vehicle suited for 
delivery work in the country in cases where speed on the road is of 
secondary importance, where capital outlay and running costs are 
required to be reduced to the minimum, and where the loads to be 
carried would not exceed three tons. The majority of petrol lorries, 
being a very high-class engineering product, do not fulfil these con- 
ditions, and manufacturers might well turn their attention to a cheaper 
and slower class of vehicle, an excellent example of which was 
submitted 



The trials have demonstrated that petroleum fuel can be successfully 
used for internal combustion engined lorries in lieu of petrol (petroleum 
spirit) ; the relative price of these fuels renders it desirable that more 
general attention should be paid by manufacturers to the possibilities 
of less volatile fuels, which possess the additional advantage of greater 
safety in storage and handling. 

It is regretted that no tractor fitted with an internal combustion 
engine was entered in the trials. The steam vehicle as at present 
constructed requires to pick up water at frequent intervals, generally 
not exceeding 20 to 30 miles. The internal combustion engine, or a 
steam vehicle fitted with a condenser, is in some countries a necessity, 
as its use enables the radius of action of the vehicle to be increased to 
distances exceeding even 150 miles, the limit depending upon the 
capacity of the fuel and water tanks. 

As regards the details of construction and design of the vehicles that 
competed \n the trials, it was evident that a very great improvement 
all round has been made during the past few years. This was notably 
the case in the matter of wheels. A marked improvement was generally 
apparent in the attention paid to details such as wiring, acce-sibility of 
nuts, bolts, etc., and ease of removal of those parts which require 
most attention ; there were, however, a few vehicles in which such 
points had been totally neglected. 

A few manufacturers had carefully studied the relative positions of 
the driver and the operating levers, pedals, steering wheel, etc., but in 
many cases the pedals were in such a position that only with the 
greatest discomfort could they be reached by a driver of average build. 
The practice of having on the "dash*' engine-control levers, hand 
pumps, oil taps, etc., which require frequent actuation, should be 
discontinued. 

As regards brakes, brake surfaces should be increased and provision 
made to keep them free from grease. Compensation of the back 
brakes should be arranged for without employing wire cable or the 
large number of pinned connections used in some of the vehicles. 
Both foot and hand brakes should be provided with simple means of 
adjustment without the removal of any part, and the renewal of blocks 
or shoes with a minimum of labour and expense is a desideratum. No 
single vehicle can be considered ideal in these resf>ects. 

It was noticed that the overhang of many of the bodies was excessive. 
This practice, probably followed to gain adhesion, entails an excess of 
weight being carried on the back axle, causing damage to roads and 
undesirable stresses in the vehicle. 

More attention is required in the majority of cases as regards the 
accessibilit) of the machinery under the platform ; in many cases it 
was impossible to gain access to those parts without disturbing the 
load. 

A system of control whereby the speed of the engine can be governed 
by the speed of the road wheels is suggested as worthy of consideration. 

Slauffer grease-cups were fitted indiscriminately and in a most 
lavish manner to parts requiring but little lubrication ; they were lost 
or broken to a large extent. The proper lubrication of such parts 
should be orignally provided for by the designer, and not affected by 
subsequent addition of projecting pieces. The use of syphon oil-boxes 
is worthy of consideration. Though it has been conclusively proved 
that the application of forced lubrication to the engines conduces to 
lower cost of running and of maintenance, few of the competing 
vehicles were so fitted. 

The commutators in the primary circuits, and the distributors in the 
secondary circuits were poor in design, and insufficiently supported 
in their bearings, and unsuited for use for commercial work. 

Pumps for water circulation were noticed {a) of insufficient size ; 
{b) withp bearings unduly overhung ; (r) bearings at one end of the 
spindle only. The ideal vehicle would not have a pump at all, and it 
was proved in the trials that this was quite compatible with efficient 
operation. 

The connections between the gear-changing lever and the gear box 
were in most vehicles of a wholly inadequate character ; they should 
be such that the full meshing of the teeth of the gear wheels is ensured 
without frequent adjustment. 

The excessive wear in some of the jointed couplings transmitting the 
drive was due partly to unsuitable material, but mainly to the driving 
shafts not being designed to be in a line when the vehicle is fully loaded. 

The attachment of suspension springs in some vehicles was such as 
to set up torsional stresses in the frames ; the shackling of the rear 
springs at the forward end in place of the rear end is worthy of further 
investigation. 

With reference to the tractors a better spring suspension is desirable, 
and a properly compensated drive to allow free movement on the 
springs is necessary ; the practice of allowing variation of pitch in the 
gear drive to give this compensation is not desirable. 

It has been contended that the legal limit of tare weight is responsible 
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for lack of improvement in this direction, but "much weight can be 
saved by the employment of higher-class material, and manufacturers 
are referred to the specification for material used in the construction of 
railway rolling stock issued by the British Engineering Standards 
Committee. The very important point of the mode of attachment of 
the drawbar of the tractors was in no case perfectly satisfactory ; it 
should have a bearing right round the horn-blocks and should not bear 
on the back axle. These bars should not be anywhere riveted to the 
rear tank, which should itself be strutted to take side stresses imposed 
by the drawbar when the pull from the wagon is at an angle to the 
direction of movement of the tractor. 

In conclusion, it may be said that the commercial vehicle trials have 
fully justified the heavy expenditure of time and money devoted to them, 
and it is believed that the opportunity given to the entrants to study 
the behaviour of their own and other competitors' vehicles under the 
strict conditions of the trials will result in improved design and in benefit, 
not only to themselves, but to the ever-increasing number of those to 
whom facilities for mechanical transport on common roads are of 
importance. 

The tabulated particulars, appended to the report, giving detailed 
results and points of merit for each vehicle are of much value, but are 
very voluminous. We append an abstract in regard to some of the 
machines in which special interest may be taken by readers. 

CLASS A.— NBT LOAD CARRIED, 10 CWT. 

A-2. De Dion Bouton qh.p. box van; weight unladen, igjcwt. ; 
price, £^25: awarded silver medal; ran 1,599 miles; time occupied 
by all stoppages other than those caused by traffic or which were 
compulsory, 4h. 38 m. ; miles per gallon of petrol, 21 08 ; highly com- 
mended for adequacy of platform area, ease of manipulation, finish 
and workmanship, freedom from smoke, steering gear ; commended for 
cost per net ton mile. — De Dion Bouton (1907) Limited, London. 

A-6. Mann and Overton 10-12 h. p. Unic van; weight unladen, 
i6$cwt. ; price, /315; awarded gold medal; ran 1.596 miles; time of 
stoppages, ih. 18 m. ; miles per gallon of petrol, 22*25; highly com- 
mended for accessibility, adequacy of platform area, condition after 
trial, cleanliness, ease of manipulation, finish and workmanship, hill 
climbing, quiet running, springing, cost per net ton mile. — Mann and 
Overton, Limited, London. 

CLASS B.-NBT LOAD CARRIID, 20 CWT. 

B-9. Lacrr 16 HP. box van; weight unladen, i ton 12 cwt. ; price, 
£475: awarded gold medal; ran 1.348 miles; time of stoppages, 
3 h. II m.; miles per gallon of petrol, 149; highly commended for 
adequacy of platform area, brakes, condition after trial, ease of 
manipulation, finish and workmanship, freedom from smoke, general 
ap()earance, hill climbing, quiet running, springing, steering gear ; 
commended for cleanliness, cost per net ton mile.— Lacre Motor Car 
Company, Limited, London. 

B-12 Lacre van, particulars as B-9; awarded gold medal; ran 
i,3rx) miles ; time of stoppages, nil ; miles per gallon of petrol, 16 28 ; 
highly commended for adequacy of platform area, brakes, ease of 
manipulation, finish and workmanship, general appearance, hill 
climbing, springing, steering gear ; commended for condition after 
trial, cleanliness, cost per net ton-mile. Lacre Motor Car Company, 
Limited, London. 

CLASS C NBT LOAD CARRIBD. 30 CWT. 

C-13. Halkev 18-20 HP. van ; weight unladen, 2 tons i cwt. ; 
price ;f49o; awarded silver medal and Worby- Beaumont pry^.e ; ran 
1,257 miles; time of stoppages, nil ; miles per gallon of petrol, 9 44 ; 
highly commended for adequacy of platform area, brakes, condition 
after trial, cleanliness, ease of manipulation, finish and workmanship, 
freedom from smoke, hill climbing ; commended for steering gear, cost 
per net ton-mile. — Halley's Industrial Motors, Limited, Yoker, Glasgow. 

C-16. Darracq-Serpollet, 20-25 H.p. delivery van with canvas 
tilt; weight unladen, 2 tons 15 cwt.; price ;f 79° ; ran 1,247 miles; 
time of stoppages, 23 m. ; miles per gallon of paraffin, 4*82; highly 
commended for condition after trial, ease of manipulation, finish and 
workmanship, hill climbing, quiet running, springing, steering gear. 
—Darracq-Serpollet Omnibus Company, Limited, London. 

C-19. Thorneycroft 24 H.p. lorry with rim sides ; weight, unladen, 
I ton 19J cwt. ; price, ^595 ; awarded gold medal and Army Council 
diploma; ran 1,247 miles; time of stoppages, nil; miles per gallon of 
paraffin, 93; highly commended for accessibility, brakes, condition 
after trial, finish and workmanship, freedom from smoke, hill climbing, 
springing, cost per net ton-mile; commended for steering gear.— J. L 
Thorneycroft and Company, Limited, Basingstoke. 



CLASS D.-Nrr LOAD CARRIBD, 40 CWT. 

l)-2o. Halley 20 H.p. platform lorry; weight unladen, 2 tons ocwt. 
I qr. ; price. /510; awarded gold medal; ran 1,144 miles; time of 
stoppages. I h. 15m.; miles per gallon of petrol, 991 ; highly com- 
mended for brakes, ease of manipulation, freedom from smoke, general 
appearance, steering gear, cost per net ton-mile ; commended for 
accessibility, cleanliness, finish and workmanship. —Halley's Industrial 
Motors, Limited, Yoker, (ilasgow. 

D-24. Milnes-Daimler 22 HP. lorry, with canopy over driver ; 
weight unladen, 3 tons 3|cwts. ; price, ;f 735 ; awarded gold medal; 
ran, 1,139 miles; time of stoppages, i h. lom. ; miles per gallon of 
petrol, 8 32 ; highly commended for condition after trial, ease of 
manipulation, finish and workmanship, freedom from smoke, general 
appearance, quiet running, springing, steering gear ; commended for 
accessibility. - Milnes-Daimler, Limited. London. 

CLASS K.-NBT LOAD CARRIBD, 60 CWT. 

E-30. Hallford 30-38 H.p. lorry ; weight unladen, 3 tons 3icwt. ; 
price. ;f 750 ; awarded gold medal and Royal Automobile Club diploma ; 
ran 927 miles; time of stoppages, 3 h. 44 m. ; miles per gallon of 
petrol, 7-23 ; highly commended for accessibility, adequacy of platform 
area, brakes, finish and workmanship, freedom from smoke, general 
appearance, hill climbing, quiet running, springing ; commended for 
condition after trial, cleanliness, cost per net ton-mile. J. & K. 
Hall, Limited, Dariford. Kent. 

E-34. Darracq-Serpollet 30-40 h.p. lorry with detachable sides ; 
weight unladen, 3 tons 9|cwt. ; price, ^885 ; awarded silver medal ; 
ran 927 miles ; time of stoppages, 2h. 6 m. ; miles per gallon of 
paraffin, 3"ii ; highly commended for adequacy of platform area, ease 
of manipulation, hill climbing, quiet running, springing, steering gear ; 
commended for brakes, condition after trial, freedom from smoke. — 
Darracq-Serpollet Omnibus Company, Limited, Ix>ndon 

E-40. Maudslay 30-40 h.p. miller's dray; weight unladen. 3 tons 
17J cwt. ; price, ;f 860; awarded gold medal and Army Council diploma ; 
ran 927 miles; time of stoppages, 30m. ; miles per gallon of petrol, 
905 ; highly commended for accessibility, ease of manipulation, finish 
and workmanship, freedom from smoke, hill climbing, quiet running, 
steering gear ; commended for condition after trial, cleanliness, cost 
per net ton-mile.— Maudslay Motor Company, Limited, Coventry. 

E-43. Commercial Cars 33 h.p. lorry with detachable sides and 
tail board; weight unladen, 3 tons i7jcwt. ; price /750; awarded 
silver medal; ran 941 miles; time of stoppages, 47m.; miles per 
gallon of petrol, 592; highly commended for brakes, condition after 
trial, ease of manipulation, freedom from smoke, general appearance, 
springing, steering gear ; commended for finish and workmanship. — 
Commercial Cars, Limited. Luton. 

E-45. Thornycroft 30 h.p. lorry with rim sides ; weight unladen. 
3 tons 4|cwt. price, /760 ; awarded silver medal ; ran 927 miles; time 
of stoppages, nil ; miles per gallon of petrol, 6-63 ; highly commended 
for condition after trial, finish and workmanship, freedom from smoke, 
hill climbing ; commended for accessibility, brakes, cost per net ton 
mile.— John L Thornycroft and Company, Limited, Basingstone. 

E-47. Ryknield 40-50 h.p. covered van; weight unladen. 4 tons 
2|cwt.; price, ^785 ; ran 927 miles; time of stoppages, 51 m. ; miles 
per gallon of petrol, 5"96 ; highly commended for adequacy of platform 
area, adhesion, freedom from smoke, hill climbing, springing, steering 
gear ; commended for accessibility brakes. -Hyknield Motor Company. 
Limited, Burton-on-Trent. 

CLASS P.— NBT LOAD CARRIBD, 100 CWT. 

E-50. Savage 35 h.p. flat platform lorry; weight unLiden. 5 tons 
3j cwt.; price, ;f 550 ; awarded gold medal; ran 688 miles; time of 
stoppages, 5 h. 47 m.; pounds of coal per mile, 12*16; highly com- 
mended for accessibility, adhesion, condition after trial, ease of mani- 
pulation, finish, and workmanship, freedom from smoke, quiet running, 
steering gear; commended for cleanliness, cost per net ton-mile. - 
Savage Brothers, Limited, King's Lynn. 

F-53. Yorkshire 35 h.p. lorry with flat wooden body; weight 
unladen. 4 tons 19 cwt. ; price, ;f475 ; awarded gold medal ; ran 688 
miles; time of stoppages, 9h. 43m. ; pounds of coal per mile, 18*25; 
highly commended for adequacy of platform area, adhesion, finish and 
workmanship, freedom from smoke, general appearance, hill climbing, 
steering gear, cost per net ton mile ; commended for accessibility, 
brakes, condition after trial. — Yorkshire Patent Steam Wagon Company, 
Hunslet, Leeds. 

F-55. Ryknield 40-50 h.p. open brewer's lorry; weight unladen, 
4tons6Jcwts. ; price, ;f75o; ran 714 miles ; time of stoppages, 3h.49m. ; 
miles per gallon of petrol and Brit, turps, 4- 25 ; highly commended for 
adhesion, finish and workmanship, general appearance, steering gear ; 
commended for brakes, cost per net ton-mile. — Ryknield Motor 
Company, Limited, Burton-on-Trent. 
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PROPOSED OMNIBUS COMPANIES' AMALGAMATIONS. 

During the past month two great amalgamation schemes were put 
forward, affecting the three largest omnibus companies in London and 
one of the smaller ones. The first project is for the fusion of the 
London General Omnibus Company with the Vanguard Motor Omnibus 
Company, while the second seeks to combine the London Hoad Car 
Company and the Great Eastern London Motor Omnibus Company. 

In regard to the first of these, circulars were issued in the second 
week in March, from which it appeared that the directors proposed 
that everything belonging to each company should be valued, and that 
after deducting the debts of each company the balances would be 
joined together to form the capitalisation of the combined company. 
The debentures of the Vanguard Company would be exchanged for 
'• C " debentures of the London General Company, ranking behind the 
first and '* B ** debentures. As previously announced, the latest 
returns issued by the General Company showed that they continued to 
incur heavy loss on working. The circular sent out by the directors 
of the Vanguard Company stated that for the nine months ended 
December 31 last, that company had made a profit, after allowing for 
all expenses, depreciation, and debenture interest, of ^11.000. The 
object of the amalgamation was to put an end to disastrous competi- 
tion, and to eftect economies and improvements. Various arrangements 
as to allocation of shares in the amalgamated company were set out. 

The trustees for the debenture holders of the Vanguard Company 
issued a circular to the debenture holders protesting against the scheme. 
The holders would only receive for each /loo first debenture stock ;f8o 
in third debentures, and would obtain only £4 interest instead of /6. 

Meetings of the shareholders of the two companies on March 19 
approved the scheme, but at a meeting on the same day of the deben- 
ture holders of the V^anguard Company the proposal was rejected 
almost unanimously. On March 20, an application was made on 
behalf of debenture holders of the Vanguard Company to Mr. Justice 
Warrington, in the Chancery Division of the High Court of Justice, 
for the appointment of a receiver and manager of the company. The 
motion was ordered to stand over, and on March 27 it was again 
adjourned. 



A provisional agreement for the amalgamation of the London 
Road Car Company and the Great Eastern London Motor Omnibus 
Company was signed by the directors of the two concerns on March 18, 
subject to confirmation by the shareholders. The summary of the last 
report of the Road Car Company as given below shows how heavy 
is the loss at which it is working. The Great Eastern Company, a 
smaller and newer concern, has up till now been prosperous. 



London Road Car Company. —The report of the directors for the 
half-year ended December 31 last states that 270 horse and 160 motor 
cars, on the average, have been running daily during six months, as 
against 333 horse and 78 motor cars for the corresponding half of 1906. 
The number of passengers was 40,499,532, being an increase of 
4,097.071. The passenger receipts amounted to ^223, 688, an increase 
of /i9,678, while the total receipts were ^236, 918, being an increase of 
/i 7,665. While the receipts show an increase, the directors view with 
much concern the falling oflf in the earnings per car mile of over id. in 
the case of motor cars and Jd. in the case of horse cars. This is 
attributed to the unseasonable weather during the greater part of the 
summer, increasing competition by electric tramways, the additional 
number of motor 'buses worked by rival companies, and the recently 
opened tube railways. The expenses amount to ^248,402, an increase 
of ;^43,244. Including the jobbing department expenditure, the total 
expenses are ;f 253,449. The increase is entirely due to the additional 
number of motor cars worked by the company. As regards motors, 
the total cost per mile is not higher than was anticipated, and nearly 
every item shows a decrease, the actual expenditure per mile run having 
fallen 33d., but in the case of horse cars there is an increase of 28d , 
largely due to the higher cost of forage. The working loss for the half- 
year is /'i6,823. The board recommend that /8,858, being the amount 
of interest on the first mortgage debenture stock and of the dividend on the 
preference shares, be transferred from the general reserve fund to profi t and 
loss account. The substitution suspense account has been debited with 
;f 27,924, being the book value of the horses, cars, etc. , put out of service, and 
;f 224, thecost of training drivers, while it has been credited with /'3,9i i , 
proceeds of sale of horses, and the balance now stands at £1 15,193. 



RoBT. INGHAM CLARK & Co.. Ltd. 



VARNISH MANUFACTURERS. 



IMPORTANT TO TRAMWAY CORPORATION AUTHORITIES. 

LAPCINE 

A Hard Drying Varnish for Scats of Tramway Girs. 
Warranted to Wear Well, Quick Drying with a Brilliant Gloss* 

8AMRI.K8 ON AP R blC ATIO N. 



British Works: 
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E.G. 
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MOTOR TRAFFIC NOTES. 



Fires on Motor Vehicles. — The London Fire Brigade annual 
report states that during 1907, twenty-seven fires broke out on motor 
omnibuses on the road in the metropolis. Eleven motor cabs caught 
fire during the same period. 

Motor Fire Brigade Vehicles. — The annual report of the 
London Fire Brigade shows that at the end of last year the brigade 
possessed six motor steam fire-engines, three motor fire escapes, a 
motor hose tender, a first-aid motor vehicle, a motor tractor, and three 
motor cars. 

Halley's Industrial Motors, Limited, Yoker, Glasgow, have 
opened a London office at 25, Victoria Street, Westminster, and 
garage and repair works at 26, Page Street, Westminster. The sanrie 
firm have received an order from J. and P. Coats, Limited, the thread 
manufacturing company, for a 30 h.p. three-ton van. 

John L Thornevcroft and Company, Limited, have an order from 
the London and South Western Railway Company for two 30-H.F. 
14-seated single-deck motor 'buses, for service between Exeter and 
Chagford. A number of Thorneycroft 'buses previously supplied to 
the same railway company have given much satisfaction. 

Cost of Running Motor Mail Vans. — Figures have been pub- 
lished giving the expenses for four months of three 3- ton 28 h.p. motor 
vans carrying the mails between London and Hastings. The totals 
work out at 7'375d. per mile run, or, including depreciation allowance, 
8-5d. Additional motor mail services are being started. 

Tractors for Road Repair Work.— Perthshire County Council 
have agreed to purchase two motor tractors and wagons at a cost of 
£1,249. According to figures presented by the road surveyor the cost 
of hauling road metal by horse and cart is about lod. per ton per mile, 
while if the haulage is done by motor tractors the cost will be 4d. per 
ton-mile. 

Omnibus Traffic and Empty Properties. — At a meeting of Chel- 
sea Borough Council on March 18, it was resolved to levy a general 
rate of 3s. yd. in the £ for the ensuing half-year, this being the highest 
rate in the history of the borongh. Mr. T. J. Robinson, chairman of 
the Finance Committee, said that during the last year the number of 
empty properties in Chelsea had increased by over 800, and this, no doubt, 
was largely due to the heavy motor omnibus traffic along the main 
thoroughfares. Although the assessable value had increased, the 
amount from this source had been swallowed up by the increased de- 
mand of outside bodies. 

Motor Cabs in Coventry. — All over the country one continues to 
hear of applications being made to the local authorities for licences to 
run motor cabs. It is, however, of particular interest to note that a 
service of these vehicles has been started in Coventry by H umber and 
Company, Limited. For a generation or more Coventry has been a 
home of the manufacture of light machinery, starting with the sewing 
machine, passing on to the bicycle, and latterly to the motor car. 
Messrs. Humber have made bicycles of the highest class for many 
years, and their motor vehicles, the manufacture of which they took 
up a few years ago, are also very favourably known. Extensive new 
motor works for the company have just been opened. In starting to 
run motor cabs the company have a double object in view, one being 
the ordinary commercial purpose, and the other being the testing in 
actual work over prolonged periods of various types and appliances of 
their own manufacture, so that they may evolve the most perfect 
vehicle possible for manufacture and sale. 

London and South Coast Motor Service. — The second annual 
meeting of this company was held in London on March 9. Mr. Carlton 
Roberts, the chairman, said that two years ago they started to create 
an all-British public motor coach to the design of their engineer, Mr. 
J. W. Cann. They began their second year with six coaches, and the 
report now presented showed the results of their steady running for 
13J months. These coaches had passed the experimental stage, and 
were beyond cavil the finest public motor vehicles extant. Out of six 
vehicles the average number continuously running was 4 88, and but 
for an accident caused by the carelessness of an employee it would 
have been 5 38. The company had earned and were now paying 
a dividend of six per cent, on the preference shares. The gross profit 
had been ;f 1,953, or ;f 1,718 for the year, and if the whole of the 
preference capital had been subscribed they would have had 33 cars 
instead of 6. That would have enabled dividends of 8 per cent, on the 
preference shares and 10 per cent, on the ordinary shares to be paid. 
The board had concluded a contract with the Thames Engineering 
Company for six further chassis, and these would begin running about 
Easter. Hitherto they had only been running to Folkestone, but now 
they would run to Brighton and Eastbourne also. Gradually as they 
got the cars they would link up the whole of the south coast with the 
metropolis. The success which had been achieved was in spite of the 



worst summer weather for 40 years. They ran 119.935 car miles at a 
total cost per mile run of 8d., while the average receipts had been 
12 01 yd. per mile run. 

Star Omnibus Company. — A meeting of this company was held on 
March 6, to consider a resolution for voluntary winding up. Mr. A. E. 
Wright, who presided, said that it must be patent to those who had 
watched the development of the traffic of London that they had had to 
face a serious problem with the electrified London County Council 
tramways, the almost mad introduction of motor omnibuses, and the 
opening of more tubes and the general unification of the same. In all 
the circumstances there was no alternative but to submit the resolution 
that day for the voluntary winding-up of the company. Mr. W. A. 
Perry, the managing director, said that the omnibus industry of London 
was passing through a very serious crisis, but despite all efforts, the 
board had not been successful. For the year they had made a loss of 
;£^23,695. In the first eight weeks of the current year they had made a 
loss, and they had lost many of their best routes by the competition of 
electric cars, and there was nothing left but to come forward with the 
proposition now submitted. The directors and their friends held 
nearly half the capital of the company. He moved the resolution, and 
a discussion followed. Mr. Perry replied, and said that the financial 
position was that they had, subject to realisation, a surplus of /i57,902. 
The directors hoped to return a substantial amount on the preference 
capital of ;f 150,000. A receiver had been appointed by the Court on 
behalf of the debenture-holders. Eventually the resolution for volun- 
tary liquidation was agreed to. 

Royal Automobile Club.— The annual meeting was held at the 
Old War Office (the site for the new Club buildings). Pall Mall. London, 
on March 12. The chair was taken by Mr. C. D. Rose, M.P., chair- 
man of the Club, supported by the Hon. Arthur Stanley, C. V.O., M.P , 
Sir David L. Salomons, Bart., Sir Henry Norman, M.P., Col. H. C. 
L. Holden, R.A., F.R.S.. Mr. Robert Todd, Mr. T. H. D. Berridge, 
M.P., and Mr. W. Worby Beaumont. In moving the adoption of the 
annual report, a lengthy document showing that the Club had kept in 
close touch with every section of the automobile movement during 
the year 1907, the chairman referred {particularly to the commercial 
vehicle trials, the termination of the agreement with the Motor Union, 
and the action of the committee of the Club in securing the site of the 
old War Office for the new Club building which it was proposed to 
erect in order to provide accommodation for the increasing membership, 
and to facilitate the work of the Club. As regards the accounts, the 
chairman pointed out that, although there had been a heavy expen- 
diture on the commercial vehicle trials, the committee of the Club had 
unhesitatingly decided to carry out the trials in view of their great 
importance. The report and accounts, and the budget for 1908, were 
adopted. The General Council of the Club was re-elected with the 
addition of the name of the Marquis A. Ferrero Ventimiglia (president 
of the Automobile Club of Italy). The president and vice-presidents 
were re-elected. 

Maintenance of Main Roads.— Mr. Asquith, Chancellor of the 
Exchequer, and Mr. Burns, President of the Local Government Board, 
on March 20 received a deputation from the County Councils' Associa- 
tion who urged the necessity of a grant from the Imperial Exchequer 
towards the maintenance of main roads. The members of the depu- 
tation pointed out how great has been the increase of cost for repairing 
the roads since motor vehicles became common, and contended that the 
local ratepayers should not be called on to pay the whole cost. Mr. 
Asquith, in reply, said that there could be no doubt the cost of main- 
taining the main roads had sensibly increased during the last ten or 
fifteen years. That increase was due mainly to two causes. There 
had been, and very properly so, a rise in the standard of the upkeep : 
and the development of motor traffic had imposed an increased burden 
upon the main roads. There was good ground for a reconsideration of 
the whole matter, and the facts and figures laid before him showed 
that the time had come when the whole matter should be reconsidered, 
and he was quite prepared, in conjunction with Mr. Burns, to give it 
very careful consideration. It was all very well to say he must find a 
remedy. He was constantly hearing that from all sorts and conditions 
of claimants in regard to every problem of social reform. But the real 
question here was whether the remedy, partial or complete, was to be 
found in additional taxation of motor-cars, and if so, how one was to 
determine the distribution as between the different areas of the 
country. The question had many sides, and presented great com- 
plexity.— It may be mentioned that a large number of local authorities 
have on the suggestion of the Motor Union passed and forwarded to 
the Chancellor of the Exchequer a resolution declaring that money 
raised by the taxation of motor and other vehicles should be paid into 
a central fund from which grants should be made to local authorities 
for expenditure on roads. The Scotch County Councils and the Motor 
Union have also interviewed the Government. 
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LONDON, MAY 7, 1908. 



Vol. XXIII. 



TILBURY RAILWAY ELECTRIFICATION. 



On April i last the Metropolitan District 
electric train service was extended to the new 
station of the London, Tilbury, and Southend 
Railway at Barking, this event marking the 
completion of the great work which the Tilbury 
Company has been carrying on in this neigh- 
bourhood for over two years past. From East 
Ham to Barking, a distance of if miles, a new 
double track has been laid down and electrically 
equipped, while the Forest Gate line from Steven- 
age Road Bridge to Barking Station (f mile) 



across, as compared with the old width of Soft. 
These works necessitated the construction of an 
entirely new station at Barking, with four island 
platforms providing accommodation for eight 
trains, in the place of the two small platforms 
which formerly comprised the station. 

The main object of the new works has been 
to relieve the congestion of traffic caused by the 
old Tanner Street Junction of the Fenchurch 
Street and the St. Pancras and Liverpool Street 
lines. At this point, some 350 yards to the 




Steam Roads. 



New Station of the London, Tilbury, and Soutiiend Railway at Barking. 



Electric Roads. 



has been diverted to the north of the new line. 
On the other side of the electric railway is the 
Fenchurch Street line, and, as all these railways 
are double track, there are now six main lines 
running through Barking instead of the two roads 
only, which were formerly available. Some idea 
of the extent of the work may be gauged by the 
new width of way compared with the old. Across 
Barking Station the width between boundaries 
is now 300ft., as against 170ft. formerly; the 
width at Queen's Road Bridge has been increased 
from 50 to 70 ft. while the railway and sidings on 
the west side of Queen's Road are now 164 ft. 



west of Barking Station, the trains from Liver- 
pool Street and St. Pancras running over the 
Forest Gate line were thrown on to the Fen- 
church Street line, and as there was only one 
pair of roads, common to both branches, through 
Barking Station, there was naturally a good 
deal of delay occasioned by trains holding each 
other up just outside the station. Of late years 
the crowding of the traffic upon this point has 
been found very inconvenient, especially during 
the summer, when the Southend traffic is at its 
height. In addition to the Southend traffic, 
there is also a special service of trains to and 
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from Tilbury and Fenchurch Street, St. Pancras, 
and Liverpool Street in connection with the 
sailings of both pleasure steamers and ocean 
liners. The goods traffic to Tilbury Docks is 
also very considerable. 

The reasons for increased accommodation 
enumerated above all relate to tl^e through 
traffic. Scarcely less important has been the 
demand for greater facilities to cope with the 
growing suburban traffic to and from the city. 
The alliance with the Metropolitan District 
Railway enabled through electric trains to be 
run to and from East Ham and Wimbledon, 
Hammersmith, etc., via Aldgate East and Mark 
Lane. The electrical equipment of the Tilbury 
Company's section was carried out to the same 
standard as that obtaining on the District lines. 

In view of their increasing suburban traffic, 
the directors of the London, Tilbury, and 
Southend Company decided to extend the elec- 
trical service from East Ham to Barking, a 




Electric Tracks at Barking Station. 

distance of i| miles. Powers to construct the 
line and to carry out the necessary widening of 
way were obtained from Parliament on July 22, 
1904. This was followed by the acquisition of 
the lands required for the purpose, and the first 
contract was let in November, 1905. Work was 
commenced on January i, 1906. 

In the full description of the electrification of 
the District Railway published in The Tramway 
AND Railway World of February 9, 1905, 
reference was made to the extension of the work 
over the Tilbury line, but at that time, of course, 
the alterations and construction to the east were 
only in contemplation. It may be recalled that 
the current for working the electric trains on the 
Tilbury line is obtained from the Chelsea power- 
station of the Underground Electric Railways 
Company of London. The high-tension feeder 
cables, carrying three-phase current at a pressure 
of 11,000 volts, are led along the tunnels of the 
District and Whitechapel and Bow Railways to 



the two sub-stations at Campbell Road Junction 
and East Ham. Each of these is equipped with 
two rotary converters of a capacity of 1,200 k\v. 
each, giving 4,800 kw. in all. The tension of 
the incoming current is reduced in the usual 
way by transformers, whilst the converters 
change it into continuous current for sending 
out to the conductor rails. The switchboard 
and other arrangements are similar to those in 
the sub-stations of the District Railway, and the 
installation of third and fourth conductor rails is 
also identical. These rails are of T section, 
weigh 100 lb. per yard, and have an electric 
resistance of only 6J times that of pure copper. 
They are divided into sections, which are fed 
separately by low-tension cables from the sub- 
stations. 

It is of special interest to note that the distance 
over which the high-tension cables are laid from 
the Chelsea power-station to the East Ham 
sub-station is over 14 miles. Economical trans- 
mission of a large horse-power over such a 
distance is only rendered possible by the high 
voltage used. 

In order to bring the 
Barking it was necessary 
Gate line, and to do away 
junction at Tanner Street 



electrical tracks into 
to divert the Eorest 
with the troublesome 
evel crossing. The 



deviation commences at Stevenage Road Bridge, 
and between this point and the viaduct which 
carries the railway over the River Roding, the 
new electric tracks enter the old section of the 
Forest Gate line, and are continued to the site 
of the old Tanner Street Junction, where, instead 
of being turned on to the Fenchurch Street line, 
they are continued straight through Barking 
station. There are now no junctions necessi- 
tating crossing over to the west of Barking 
Station. On all through routes, viz., from St. 
Pancras and Liverpool Street, from the Mansion 
House and Whitechapel, and from F'enchurch 
Street, the trains enter Barking Station on inde- 
pendent roads. The electric tracks are dead-ended 
just beyond the station. The Fenchurch line is 
continued to Tilbury, and the Forest Gate branch 
to Southend, the cross-over {i.e., for Fenchurch 
trains to Southend, or for St. Pancras trains to 
Tilbury) being effected a few yards to the east 
of the termination of the electric tracks. 

Some details of the heavy work occasioned by 
the widening of way are of interest. The bridge 
over the River Roding has had an additional 
double-line span added, and it now consists of 
three spans of 50ft. carried on cast-iron cylinders. 
The old Tanner Street Junction level crossing 
has been abolished, and a new foot-bridge has 
been substituted. The alterations also neces- 
sitated the widening of the Queen's Road Bridge, 
which has been extended northward by a new 
span of 75 ft. The width of the bridge is about 
30 ft. 

Barking Station is the outward and visible 
expression of the great work which the Tilbury 
Company has accomplished on the permanent 
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way. Views of the new station are reproduced 
from photographs specially taken. Four large 
island platforms (this would be eight platforms 
in railway parlance) take the place of the two 
old platfbrms. Their length has been increased 
from 550 ft. to over 700 ft., and they have also 
been considerably widened. The new platforms 
vary slightly in length : the actual dimensions 
will be found on the station plan here shown. 
Eight trains can now be accommodated at the 
same time, instead of four, which was the previous 
maximum. 

The entrance to the station is from East Street 
Bridge, an entirely new structure which takes the 
place of the old level crossing. This is a bridge 
of eleven arches, about 50 ft. wide between 
parapets. One span was built on the cantilever 
principle on account of the small amount of con- 
struction room. Five long approach roads have 
been built. The main road over the bridge 
leads to Ilford, and carries the Barking electric 
tramways. 

The booking hall is a spacious structure over 
100 ft. in length, which takes the place of a dark 
and cramped booking hall on the up platform 
near the old level crossing. Four broad stair- 
cases and as many luggage lifts lead down to the 
platforms, Each of the platforms, which average 
about 30 ft. wide, is supplied with the necessary 
waiting room accommodation. Umbrella awnings 
have been erected, resting partly upon short iron 
beams laid across the waiting room walls, and 
partly upon ranges of longitudinal lattice girders 
supported by pairs of hollow cast iron pillars. 
The latter are painted grass green, and decorated 
with gold leaf, the whole structure giving a very 
light and pleasing effect. The Tilbury officials 
are naturally very proud of this fine station, 
which they regard as the ** Clapham Junction of 
the East." Some idea of its area may be gathered 
from the fact that the width across the station, 
including the passenger bay roads on either 
side, is 194 ft., or 30 ft. wider than Charing Cross 
Station. 

The signal equipment of the new roads is very 
extensive. Five new cabins have been erected, 
viz.: Little Ilford No. i, with 60 levers; Little 
Ilford No. 2, 84 levers ; Little Ilford No. 3, 34 
levers; Barking West, 160 levers; and Barking 
East with 125 levers. 

The works were designed by Mr. J. R. 
Robertson, chief engineer of the London, Til- 
bury, and Southend Railway, and carried out 
under the supervision of Mr. S. Heaton-Ellis, 
resident engineer. All the earthworks and per- 
manent way construction were done by the 
company's own men, under the direction of 
Mr. H. W. Stride, district engineer. The con- 
tract for the East Street viaduct, the station 
buildings, platforms, and bridges was given to 
Messrs. Mowlem and Company; the widening 
contract for the Roding viaduct was entrusted 
to Messrs. Charles Wall, Limited ; and the iron- 
work of the platform shelters, etc., was provided 



by Messrs. Matthew T. Shaw and Company, of 
Millwall. The electric equipment of the tracks 
was carried out by the Tilbury Company under 
the supervision of their engineers. Westing- 
house machinery is used in the sub-stations. 

To the courtesy of Mr. J. R. Robertson, Mr. 
H. W. Stride, and Mr. Heaton-Ellis we are 
indebted for the foregoing particulars and plans, 
and to Mr. B. Bullock, manager of the London, 
Tilbury, and Southend Railway, for information 
and assistance in the preparation of this article. 



AN OMNIBUS PROPOSAL FOR YORK. 



Mr. T. Graham Gribble, M.Inst.C.E., one of the 
consulting engineers for the London Electrobus Com- 
pany, has suggested to the York Town Council, that, 
instead of constructing the tramways authorised by the 
recently-granted Light Railway Order, they should try 
a service of electric omnibuses. He has also written to 
the local newspapers, setting out his views at great 
length. As the power to construct the tramways has 
been obtained, the new suggestions are rather late so 
far as York is concerned, but what Mr. Gribble has to 
say is of some general interest. He explains the 
methods of operation of the two kinds of electric omni- 
buses, namely those with accumulators, and those 
which take their power from overhead wires, as in the 
case of electric tramcars. The advantages claimed for 
omnibuses are low capital expenditure and possibility 
of serving a wider area. The cost of an electric omni- 
bus installation for running over 16 miles of route is put 
at 3^60,000, while 6 route miles of tramways would cost 
3^120,000. Mr. Gribble points out the features of 
superiority of the accumulator *bus over the petrol 
vehicle, and in reference to the trolley wire 'bus says 
that half-a-dozen installations of the kind are in 
successful operation in Germany. The first type has 
the advantage of being applicable where overhead wires 
are objected to, but it is more expensive to run. The 
second type is in all probability the most economical 
form of traction on ordinary highways that has yet been 
devised. Mr. Gribble urges that the claims of the 
omnibus should be considered, as he thinks that in 
such a town as York a tramway has no chance of 
commercial success. 



BUENOS ATRE8 TRAMWAYS. 



A recent issue of the Bulletin of Municipal Statistics, 
officially published by the City of Buenos Ayres, con- 
tains the following information with reference to the 
local electric tramways : 



Company. 

Anglo- Argentine 
Buenos Ayres Belgrano 

The Capital 

Buenos Ayres Electric Company 

The Metropolitan 

Grand National 

Lacroze of Buenos Ayres, Limited 

Belga- Argentine 

Southern Electric Company. . 

Total 



Length 
of Route 

(Miles). 

98-0 

358 

3508 

24*01 

20*5 

75-67 
2244 

lo-io 

521 
326-81 



Rolling 
Stock. 


Employees. 


804 


2,160 


207 


645 


153 


720 


85 


447 


90 


465 


427 


1.375 


62 


435 


30 


80 


8 


47 


1,866 


6,374 



From these figures it appears that the City of Buenos 
Ayres has over one-eighth as great a mileage of electric 
tramways as the whole of the United Kingdom. 
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MULTIPLE-UNIT TRAIN CONTROL ON THE 

LANCASHIRE AND YORKSHIRE RAILWAY. 



4- 



The principle of the multiple-unit system of train 
control is now recognised as the best for railway systems 
working with continuous {:urrent. The absence of 
power cables through the train and their attendant 
dangers, and also the absence of heavy currents in the 
controller are the great recommendations of this system. 
At present there are three distinct types of multiple- 
unit control in use : (i) 
direct electro-magnetic, 
with solenoids working the 
main switches, current 
being supplied at the line 
voltage ; (2) electro-pneu- 
matic, with low voltage 
electro-magnetic valves 
controlling air pressure to 
pneumatic cylinders, the 
pistons working the main 
switches ; (3) direct electro- 
magnetic, with solenoids 
carrying the main return 
current from the train 
motors to the rails. It is 

the third system that has been adopted by Messrs. 
Dick, Kerr and Company, and fitted on the Lancashire 
and Yorkshire electric line. 

A reference to Fig. i will show the ingenious manner 
in which the system of the series working of the 
solenoids has been carried out. T is the trolley shoe, 
and M M are the motors. E E^ are earth connections. 
The circuit between the trolley shoe and earth can be 
closed either by way of the contacts c c. and E, or 



solenoids S S, and these being energised, the main 
contacts C C are closed. If now the auxiliary contacts 
c c are opened, no circuit is broken, as the main con- 
tacts C C are still closed. In order to open circuit and 
stop the train, the switch W is moved to E. The 
current is now cut off from the solenoids S S, which 
become de-energised, and the main contacts C C fall 
away. The circuit W, S, S, Ej, can be paralleled by 
others as shown by the dotted lines, containing as 
many solenoids as are required for control purposes, 

and elaboration of W will 

*;v. c kZ^ cause these solenoids to be 

^^^^?"^^^ brought in and out of cir- 



■^ 
«_ 



Si. 



Fig. 1.— Solenoid Connection. 



cuit. This explains simply 
the principle upon which 
the control is based. 

The application of this 
system to a simple two- 
motor car equipment is 
shown diagrammatically in 
Fig. 3. This diagram has 
been drawn to simplify the 
wiring connections, and 
does not include the motor 
cut-out switches. The main 
portions of the control con- 
sist of the master controller and the contactors, the latter 
including reversers, resistance contactors, and series 
parallel contactors. There are two master controllers 
on each motor car, one at each end in the driver's cab, 
and the contactor boxes are hung beneath the under- 
frame, midway between the bogies. The master 
controller, Figs. 2 and 3, is made up of three distinct 
parts: (i) the switch barrel; (2) the contactor barrel; 
(3) the reverser barrel. 




Fig. 2.— The Master Controller. 



contacts C C, solenoids S S and E^. The first thing to 
be done is to establish a circuit between the trolley 
shoe and earth. This is done by closing the contacts 
cc through the motors to earth E^, via the two-way 
switch W. As soon as this circuit is completed the 
motors start up. The negative or return current after 
passing through the motors goes to earth round the 



The switch barrel and the contactor barrel are in the 
same vertical plane, one above the other, and are 
moved by the main operating handle. The former, 
however, travels independently of the latter through a 
certain arc indicated on the diagram, after which the 
two move forward together. There are eight notches 
on the controller, and these are numbered on the 
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diagram to facilitate the tracing of the connections. 
The reverser barrel is in two parts, with a drum for 
switching in either the forward or reverse set of 
contactors, and a drum for reversing the control circuit 
through both motors. 

The first movement in starting the train is to move 
the reversing handle from the off position to either the 
** forward*' or "reverse" notch. This closes the 
auxiliary circuits which carry the control currents 
through the motors, fields and resistances to earth at 
the earthing sector of the master control. Notching-up 
on the main barrel of the controller may now commence. 
Supposing that the train has to move forward, the 
rings on the reversing barrel are moved to the left on 
the diagram. On the first notch of the master controller, 
the auxiliary circuit is connected to the live main and a 
current flows through the solenoids numbered i, 8, g, 
10 and II on the diagram. The energising of these 
solenoids closes the corresponding contactors and 
consequently -the main power circuit through the 



CONTROL MAQNETt 

ON ADJOINING CONTROL 

MOTOR COACH COUPLERS MAONETS 



through motor No. i going straight to earth. On stops 
7 and 8 the series resistance is cut out, and on this 
latter stop the motors are in full parallel, and the train 
is going at its maximum speed. 

To switch the train motors off, the controller handle 
is returned to the zero notch. This brings back the 
switch barrel of the master controller independently 
of the contactor barrel which remains on full parallel. 
This movement brings back the earthing sector on the 
switch barrel, so that the current returns to earth at 
the point E, thus cutting off the supply to the solenoids. 
The contactors, therefore, drop away and the circuit 
is broken. 

It is important to recognise that the earth connections 
for the ciontactor and diverter circuits are at opposite 
ends of the train. The former must, of course, be at 
the rear of the train, as the current must pass through 
all the contactors on the various motor coaches before 
it returns to earth. The earthing point E, to which 
this return current is diverted when switching off", is at 
the front end of the train. To allow of control being 
effected from either end of the train, the entire control 
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motors is completed. It is important to notice that 
this power current returns to earth from contact R6 
through these h\e solenoids in parallel, so that each 
solenoid carries a comparatively small current. This 
is always the case, there never being less than h\e 
solenoids carrying the main return current. On notches 
2, 3, 4 and 5 resistances are cut out so that on notch 5 
the motors are in full series. 

On notch 6 paralleling begins. When the controller 
rings leave notch 5 the resistance contactors 2, 3, 4 and 
5 fall aNvay, as does also the paralleling contactor i. On 
notch 6, the motors are in parallel with their full resis- 
tances in series, motor No. i being connected to ground 
on the closing of contactor 16. The coil carrying the 
current operating this switch is designated the heavy 
coil, as it carries the main current passing through 
motor No. 2. The current operating contactors 8, g, 
10 and II is that flowing through motor No 2, that 
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system is paralleled at the front and rear master 
controllers. 

Ip the base of the master controller is fitted a 
magnetic lock coil, which is shown in the diagram. 
This is in series with the contactor solenoid which 
determines the series connection of the motors. When 
this coil is energised, it releases a catch which allows, 
notching up to proceed, but should, from any reason, 
the series circuit be not established, the controller is 
securely locked and cannot be notched up. 

The master controller is fitted with a mechanical 
regulator, which only admits of notching up a step at 
a time. The handle is locked on each notch, and is 
only released by a slight backward pressure, after 
which it can be moved to the next notch. By this 
means the motorman is prevented from rushing 
through his resistance notches, and a certain time has 
to be spent to allow of the motors gathering speed. 
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The master controller is small in size, as it is not 
required to break any current, and, consequently, no 
blow-out has to be fitted. We give a view of the 
master controller (Fig. 2), and from this the arrange- 
ment of the controller barrels will be better understood. 
The position of the switch barrel at the top, with 
respect to the contactor barrel at the bottom, is clearly 
shown. The mechanical regulator referred to above 
is placed below the controller top above the switch 
barrel. By this simple means automatic notching up 
arrangements are dispensed with, and it enables 
shunting to be done without special provision being 
made for it. 

Fig. 6 is an outline drawing of a single contactor, 
showing the complete solenoid and the switch which 
it operates, together with the blow-out device for dis- 
rupting the arc on breaking the circuit. Four con- 
tactors are placed in a single iron box, and the four 
boxes required for each motor car are hung under the 
carriage frame. Referring to Fig. 6, A is the iron 
supporting box, B the series solenoid, C C^ the switch 
contacts, and D the insulating support for the switch 
parts. The lower end of the solenoid plunger is seen 
at E, and the upper extremity, which is not shown in 
the diagram, is connected to a lever, one end of which 
carries the contact finger C ^ . When current is switched 
on round the series solenoid the plunger E moves 
smartly up, and the contact C^ is brought up against 




Fig. 4.— Master Controller in Driver's Cab. 

contact C. This latter contact is hinged in such a way 
that it tends to turn under the pressure of the solenoid 
plunger, thus causing the two contact fingers to rub 
slightly as each connection is made. This rubbing 
action keeps the contact surfaces clean, and any copper 



globules that may be formed are rubbed off. As the 
self-induction of the series solenoid is small, the 
switches make prompt response to the movements of 
the master controller. 

The action of the blow-out may briefly be described. 




Fig. 5.— Contactors and Resistances under Coach. 

The metallic shield blow-out F consists of a coil G 
surrounded by a short copper tube H, this latter being 
for the protection of the coil. The inside edge of this 
tube is close to the contacts CC^, and the outer edge to 
the opening in the casing J. The arc formed between 
CCj, is at once attracted to the coil G, and as it strikes 
the tube H, it is compelled to travel round it, being 




Fig. 6.— Sectional View of Contactor Box, Siiowing Solenoid 
and Metallic Shield Blow-Out. 

drawn away from the contacts and finally broken 
opposite J. This blow-out which Messrs. Dick, Kerr 
and Company have applied to their tramcar controllers, 
standard circuit breakers, etc., for several years past 
is very effectual, the arc being dispersed practically 
instantaneously. The blow-out coils for the four con- 
tactors are wound on a common iron core supported 
by the carrier K, which is hinged on a pin at the 
point L, to allow of all the contacts being inspected 
when the carrier is swung down. Each blow-out 
holder is fitted with vulcabeston division plates to 
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divide off each contactor from its neighbour. Each 
contactor is designed to carry a maxinuini of 300 
amperes, and the solenoids carry a normal current of 
about 10 amperes each ; the minimum current required 
to hold the switches shut is about 5 amperes, it being 
important that they do not keep closed when a small 
current is passing round them. When the solenoids 
are de-energised, the plungers fall by gravity. 

The remaining portion of the equipments is made 
up of the iron grid resistances which are slung under 
the coaches. 

The master controller used in this system is larger 
than that usually employed for multiple-unit control 
svstems, but the switch mechanism beneath the car is 
correspondingly reduced. The actual notching-up is 
directly in the hands of the motorman, so that automatic 
accelerating switches are dispensed with, the safety 
lock on the controller handle stopping too rapid acceler- 
ation by injudicious motormen. 

As the motor control circuits need to be coupled up 
in series, as already explained, special provision must 
be made at the ends of the coaches to carry through 
the leads so that the sets on each coach will correspond 
with one another. This is effected by special plugs 
and sockets at the end of ^ach coach, whether it be 
motor or trailer. Views of these plugs are shewn in 
Figs. 7 and 8. That illustrated in Fig. 8 is used for 
connecting the trolley wires of one coach with those of 
the next, while the socket illustrated in Fig. 7 is only 
used at either end of the train to place the plug in. 
The couplers are so arranged that when the plug is 
taken out of the socket in Fig. 8, all the six train leads 
are earthed, while in the socket of Fig. 7 the matter is 
reversed, the six leads being earthed when the plug is 
in position. Each coach has one socket like Fig. 8, and 
one like Fig. 7 at each end of the coach, and the plug 
is placed immediately below the coupler in Fig. 7. It 
will be seen that the mere fact of disconnecting the 




Fig. 7.- Dummy Socket for 
Coupler Plug. 



Fig. 8.— Wire Trolley Train 
Coupler and Socket. 



plugs, and placing them into the sockets above them, 
earths all the nine train wires. There are also smaller 
cable couplings which form part of a special circuit 
provided in connection with the electrical control of the 
valve on the vacuum brake cylinder. 

In our issues of April 14, 1904, and July 12, 1906, 
we published a full description of the electrical equip- 
ment of the Lancashire and Yorkshire Railway's 
electrified lines as it then existed. It will be sufficient 
for the purposes of this article to say that the conditions 



under which the motors have to work are exceptionally 
severe. On the Liverpool and Southport electric line 
the line voltage is 650, and on the Liverpool Overhead 
Railway, over whose tracks the Lancashire and York- 
shire trains run, it is 500. As the latter railway is a 
suburban one a large amount of accelerating must be 
done, and, consequently, the motors have to be 
extremely well ventilated. Large air ducts pass right 
through the pole to the outer shell, through which the 




Fig. 9.— Detail Views of Control Connecting-Plug and Socket. 

hot air is thrown by the action of the rotating armature 
against the cool outer shell. The armature bearings 
are self-centreing, and are fitted with oil ring lubrica- 
tion. The axle bearings are very large and provided 
with pad lubrication. 

Generally speaking, the control system consists of 
nine train wires which are earthed at both ends of the 
train. Each master controller has a cut-out arrange- 
ment which opens up the train leads at the particular 
point at which the master controller is situated. This 
cut-out switch is combined with a reversing switch, so 
that if this switch be moved to either ** ahead" or 
** reverse,'* the train leads are disconnected, thus leaving 
the nine train wires grounded at the farther end of the 
train, and the master switch is, therefore, ready to be 
operated. In taking the reversing handle off the 
master controller, the switch must be brought to the 
**off'* position which again connects the train leads, so 
that the train can be operated from the other end or 
any intermediate point. 



TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 

The ** Official Circular'* for April states that although 
no definite date has yet been fixed for the Tramway 
Congress to be held at the Franco- British Exhibition 
in July, it will probably take place on either July 3 or 
10. Four papers will be read, and a dinner of the 
members of the Association will follow. Full par- 
ticulars will be given in the May ** Circular.'* The 
Association's report on brakes is nearing completion, 
and it is hoped that it will be found possible to publish 
it early in the summer. Nearly eighteen months have 
been devoted to investigation by the special committee 
appointed to go into this question, and their report is 
expected to be both full and comprehensive. The 
** Circular ** contains a copy of the Home Office 
amended draft regulations for electric stations and 
factories as agreed between the representatives of the 
Home Office and the Committee of Objectors. 



London County Council Cars.— The London County Council 
now has 1,050 electric cars, so that when the 175, for which tenders 
will be received on May 9. have been delivered, the total will be 
increased to 1,225 electric cars. 
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THE THOMSON -HOUSTON MAGNETIC 
BRAKE. 

The increasing size and weight of electric tramway 
cars, the steepness of the gradients that exist on many 
systems, and the number of accidents which have 
occurred, emphasise the necessity for reliable brakes 
which can be depended on to control these car»under 
all conditions met with in service, and to stop them 
with the utmost rapidity in cases of emergency. 

Various more or less successful attempts have been 
made to meet these requirements, and the British 



pull-rods to the brake spindle, operated by a hand-wheel 
on the driver's platform in the manner shown in the 
illustration. The short arms of the floating lever 
transmit the pull through chains to rocking levers on 
the truck side frames. Each rocking lever consists of 
an adjustable link B pivoted to a bracket C, and of a 
compression link D, the lower end of which is 
connected to the brake magnet. When the upper ends 
of the rocking levers are drawn towards the centre of 
the car by the chains, the compression links D force the 
brake magnets downwards on the rails. The retarding 
effect of the magnets is transmitted to the car by the 
brackets C. This arrangement enables the driver, by 
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Fig. 1.— Connections for Hand Application. 



Thomson-Houston Company have developed a note- 
worthy form of brake to which the name electro- 
mechanical track brake has been assigned. This track 
brake is a modified form of the well-known magnetic 
slipper brake, and has been designed to operate either 
electrically or mechanically. If desired both methods 
of application may be used at the same time in order 
to secure greater braking effect. 

The brake is applied electrically by turning the con- 
troller handle on to the braking notches, thus connecting 
the exciting coils of the magnets to the motor circuits, 
while the exciting current ;:enerated by the motor is 
regulated by the rheostats. The operation of the brake 
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is thus independent of the trolley. The magnetic action 
of the shoes causes them to be drawn down upon the 
rails with a force of several tons, depending upon the 
size of the magnet used, and the friction thus produced 
causes very rapid retardation of the car. 

To enable the track brake to be applied by hand, a 
floating lever (marked A in Fig. i) is supported by a 
suitable bracket to the centre of the car underframe. 
The long arms of the lever are each connected by 



applying the handwheel, to put a pressure of several 
tons on the brake magnets. This pressure can be still 
further increased by applying the brake electrically as 
well as mechanically. 

By applying the brake mechanically at the top of a 
gradient, the speed of car when descending may be 
maintained at any desired rate, and the car may be 
brought to rest by further applying the brake either by 
hand or magnetically, or by the use of the wheel brake 
if desired. Tests have been made on a car fitted with 
this brake on a gradient of i in 12, and even with the 
track brake applied mechanically only, very rapid stops 
were made at speeds up to 16 and 17 miles per hour. 
Very satisfactory results were obtained both on wet and 
very greasy rails. Remarkably rapid stops were made 
with the brake applied electrically, the rate of braking 
on level track reaching 12 feet per second per second. 

The brake consists of a pair of electro-magnets, 
provided with renewable track shoes. The magnets 
are connected together by a bar spanning the track, 
and are suspended from the truck frame by spiral 
springs which hold them clear of the rail when not in 
operation. The thrust occasioned by the retarding 
action of the brake is taken on a tongue-shaped steel 
bracket, which is bolted to the truck and engages with 
jaws on the side of the magnets. Brackets are also 
fastened to the upper part of the magnet, to provide 
connection to the lever for operating the brake 
mechanically. The design of the magnet is multipolar. 
Each magnet consists of two main steel castings which, 
bolted together, form a spool with deep elongated 
flanges. The lower edge of each flange terminates in 
a number of lugs projecting inwards, the two sets of 
lugs interlacing with each other but separated by air 
gaps. To these lugs the wearing shoes are fastened. 
They consist of blocks of iron or steel shaped in such 
a way as to facilitate renewal and provide a strong 
rigid connection to the magnet. As the magnet coil is 
the most vital part of the brake, special care has been 
taken to ensure its insulation and protection against 
injury. It is completely enclosed in a watertight 
metallic cover. The terminals of the coil are insulated 
leads, brought out through carefully machined stuffing 
boxes, covered with flexible armouring, and arranged 
for connecting to the controller cables, 
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Mr. P. J. Pringle, borough electrical engineer and 
tramways manager, of Burton-on-Trent, has for some 
time been engaged in the development of an emergency 
brake designed for use only in case of the failure of 
the service brakes. Numerous trials have been made 
with the apparatus, which is now perfected and avail- 
able for use. 

The accompanying illustrations show the design of 
the brake and the simplicity of its operation. Mr. 
Pringle maintains that every car should be fitted with 



tramway. To answer at once a question which will 
inevitably leap to the mind of the reader, we may say, 
that rapid as the retardation is, the stop is effected with 
surprisingly little shock. We have frequently experi- 
enced much more severe stops in ordinary service braking 
than was felt in the tests of the emergency brake to 
which reference will be made below. 

The action of the brake will be understood on refer- 
ence to Fig. I, but a few supplementary notes may be 
useful. To apply the brake at either end of the car, 
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Fig. 1— Rigging for Brake. 



an alternate brake capable of being simply and readily 
applied under any condition that may arise in the event 
of the service brake proving defective or being wrongly 
operated. In considering the problem he rejected 
every device which made use of the car wheels and, 
after various experiments, he came to the conclusion 
that the rail groove afforded the most effective place 
for the application of the brake power. Following out 
this idea the brake which is shown in the accompanying 
illustrations applied to a single truck car has been 
designed. The brake-block — B, in Fig. i — is shaped 
in the lower part to the upper part of the rail-groove. 
The block is also provided on its upper part with flanges 



it is necessary only to depress the braking handle — 
which is adjacent to the controller — in the direction in 
which the car is moving, viz., forward or backward. 
The operating gear is identical at both ends of the car, 
so that either conductor or driver may apply the brake. 
On depressing the operating lever J, the catch K, 
which holds the trip-lever L in the off position, is 
released. The steel wire cord extending from L to the 
brake blocks is loosened, and the latter fall into the 
grooves and under the wheels. The brake block is 
suspended by links, D, from the side-bar of the truck 
by a cast malleable iron bracket. A, secured to the bar 
with four bolts. The links, D, are placed on each side 




Fig. 2.— Brake Out of Action. 

and an inclined groove to engage with the wheel-flange. 
When the brake is applied, the brake-blocks fall into the 
rail grooves just in front of the wheels. The latter at once 
mount the skid, and all the weight carried on the wheels 
to which the brake is applied thus becomes the braking 
pressure which is applied without any exertion or action 
on the part of the driver beyond the release of the opera- 
ting handle. As the lower part of the skid is forced into 
the rail groove the wedging action increases the retarding 
effect so that the car is stopped in a short distance, even 
though the speed be that of a car which is completely 
beyond control on as sharp a gradient as exists on any 



Fig. 3.— Brake Applied. 

of the brake-block, and suspend this block from the 
bracket, A, in somewhat the same manner as an 
ordinary brake-block is hung. When the skid-bar is 
dropped into the rail-groove a compression spring, G, 
increases the pressure into the rail. The spring also 
serves to hold all the gear rigid, so that chattering of 
the parts is prevented. The guide-plates, I, cast with 
the brake-block, B, embrace the wheel on each side, 
and these guide plates, together with the skid-bar in 
the groove, cause a powerful keying action between 
the wheels and track, and so reduce the liability of 
derailment. 
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To lift the brake-block after application the lever M 
is raised until it engages with the lever L. The catch 
N then falls into position and holds the lever L in 
place. When the steel wire is pulled for lifting, it 
causes the block to swivel on centre F and forces the 
taper end of the skid-bar against the wheel flange. On 
lifting further an adjustable set-screw H will come in 
contact with the link, and the block will then be entirely 
raised from the centre E, and this will cause the tapered 
end of C to stand clear of the flange, and the brake- 
block will then Come to its normal position ready for 
application. It may here be noted that any failure of 
the connecting gear between the operating handle and 
the brake-block causes the brakes to be applied. 

A number of tests have been carried out during the 
past month in the presence of tramway engineers and 
managers, representatives of the Brakes Committees of 
the two Tramway Associations and of the technical 
press, and all of these tests have given very satisfactory 
results. Particulars of specimen tests are appended, 
so that the reader may form his own opinion of the 
contribution which Mr. Pringle has made to the most 
urgent problem which confronts tramway managers 
to-day. 

The car used for the tests was an ordinary top-deck 
car mounted on a Brill single truck, and equipped with 
two 25 H.p. Dick-Kerr motors. By the courtesy of 
Mr. James Toulmin, engineer and manager of the 
Burton and Ashby Light Railway, the tests recorded 
below were carried out on a straight section of that 
line in Hill Street, Swadlincote, where the gradient 
is I in 12. The tests on April 6 and 9 were made on 
the same section, and as the tests proceeded the rail 
groove became burnished where the skid was bearing, 
so that the later tests were not made with the normal 
rusty surface of the groove. No sand was used in any 
test. 
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The Pringle brake has been used experimentally for 
some time on one of the cars on the Burton-on-Trent 
Corporation tramways, and the photographs show the 
brake-gear on this car. Fig. 2 shows the brake out 
of action. In Fig. 3 the brake has been applied, the 
skid has engaged the groove and the wheel is between 
the guides. The changes of the position of the spring 
and links will be clearly seen. In the earlier form the 
brake was inspected on behalf of the Board of Trade, 



and its use was approved on July 3, 1907, on six of the 
cars running over a route having a gradient of i in 117. 
Since that time considerable improvements have been 
made, and the Board of Trade desire to make a further 
inspection of it. 

We understand that the manufacturing rights of this 
brake have been acquired by Messrs. Mountain and 
Gibson, of Bury, and that the brake will be very shortly 
placed on the market. 



VOSS' SLIPPER AND EMERGENCY BRAKE. 



The brake invented by Mr. Thomas Voss can be used 
as an ordinary slipper brake applied from the platforms 
by a wheel, and also as an emergency brake inde- 
pendent of the ordinary hand slipper brake ; this is 
easily effected by the mere pulling over of a lever at 
either end of the car. It can readily be fixed to trucks 
without drilling or weakening them. By permission 
of the Birkenhead Corporation Tramways Committee 
the apparatus has been tested on a car belonging to 
the Dundee Corporation Tramways Committee. The 
tests were on a grade of i in 15, and the car was 
brought to a standstill, whilst travelling at ten miles an 
hour, in 41 ft. On a grade of i in 13, after the driver 
was supposed to have lost control of the car by the 
hand brake, and to have realised that there was no 
other means of stopping the car, the emergency brake 
was then applied, and the car was pulled up in 38 ft. 
Whilst travelling at eight miles an hour on a level 
track the car was pulled up in half its own length. 
Moreover, the driver, or conductor, or passengers if 
needs be, can apply the brake by merely pulling over 
the lever at either end of the car ; further, it is claimed 
that, by applying brakes to the rear part of the car, 
the tendency is to pull up the car in a shorter distance 
than by other means. 

The apparatus consists of two shafts of great strength 
carried on either side of the truck. The ends of the 
shafts are fitted with cams, and inside with gear wheels 
and running sprocket wheels, with sprocket chains 
continually running round free. The driving power is 
obtained from a sprocket wheel fixed on the inside of 
the running wheel, which does not necessitate any 
drilling of holes, as it is made in halves, and can be 
easily fitted to the truck wheels. A connection is made 
by an endless chain which is continually running, and 
the moment the brake is applied it revolves the 
rear shaft by the gear reversing the front shaft, so that 
there are two cams applied with a down pressure on to 
brake blocks and on to the track. It is instantaneous 
in its action, and the power that is obtained by the 
wheels applying it is so effectual that the result is as 
stated ; but even better results are expected after certain 
improvements have been tried. As the application of 
the brake affects the truck and not the car body, it was 
found on the trials that the shock was very slight, in 
fact it was not so great as when the driver applied the 
ordinary hand brake. 

Further and thorough tests of the car are to be made 
shortly both at Birkenhead and on the Dundee 
gradients, which are very severe, and, it is expected, 
with even more satisfactory results. 

St. Petersburg Projects.— Great numbers of proposals for the 
construction of new electric tramways continue to pour into the offices 
of the St. Petersburg Town Council, says a local newspaper corres- 
pondent. Thus an engineer, Mr. Tavurno, proposes to construct an 
overhead line along the Ekaterininsk canal, whilst Mr. Bernatovitch 
proposes to construct an electric railway along the bed of the canal in 
question. Mr. Leschem von Hertzfeldt offers to construct an electric 
railway from the Finland Station to the Baltic Station. The Siemens 
and Halske Company have prepared a project for the construction of 
an underground railway for St. Petersburg. 
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made an adequate report is doubtful ; for nothing 
was communicated to the Council, and all 
attempts to obtain publicity for the proceedings 
of the Committee failed. During the past 
month the present Highways Committee, which 
is differently constituted from that which received 
the commission, referred to the subject in a 
report to the Council. From this statement it 
appears that soon after the remit was made in- 
formation was collected, but it was "incomplete." 
The Committee are now advised that it would 
not be possible, without a further extensive 
inquiry, to complete the information, and it was 
recommended that no further action should be 
taken. This course was adopted, and probably 
after the time which has elapsed little good 
would now be done if the Committee pursued 
the subject. For the present at all events the 
object in view has been attained, as no more 
foreign tenders for rails are being accepted. It 
is clear that none should ever be accepted unless 
the Council abolish the restrictions on con- 
tractors as to wages and hours of labour. These 
restrictions for the present at all events remain 
in full force. 



The well-founded complaint which 
Brimh^Ra'iis. ^^^ made two years ago of the 
action of the then London County 
Council in awarding a contract to foreign rail- 
makers, under conditions unfair to the home 
manufacturer, has perhaps faded largely out of 
memory, but an echo of it was heard at a recent 
meeting. This echo apparently is the last that 
will be heard of the subject. It may be recalled 
that the Council accepted a tender for foreign 
rails because it was the lowest, while at the same 
time the conditions of the contract provided for 
the payment of trade union rates of wages to the 
workmen and the observance of trade union hours 
of labour. These conditions were enforceable 
on British manufacturers, but could not well be 
enforced on the foreigner. Even if enforced in 
the latter case, it was generally accepted that the 
recognised wages were lower, and the hours of 
labour longer on the Continent than in this 
country. The injustice to the home manu- 
facturer was so plain that the Council requested 
the Highways Committee to ascertain and report 
as to wages, hours, Sunday labour, and mining 
royalties in connection with rail manufacture on 
the Continent. Whether the Committee ever 



If a new movement towards the 
OmrHbuses. adoption of what are sometimes 

called trackless trolley cars were 
now to take shape, the circumstance would be 
peculiar and interesting. It is some years since 
proposals were first mooted in this country for 
running electric omnibuses by means of current 
obtained from overhead trolley wires, as in the 
case of a tramway. In fact, a bill was — if we 
remember aright — passed by Parliament to 
enable a company to run 'buses of the sort, but 
nothing has been done. The petrol engine came 
along, and there were great expectations — not 
yet realised — of the automobile 'bus, which would 
be free to run on any road, instead of being con- 
fined to those equipped with overhead wires. 
As, however, the petrol system has not so far 
proved very successful commercially, it appears 
that in some quarters attention is again being 
turned to the trolley 'bus. In Germany there 
are several installations of the kind which are 
reported to be successful, and the point em- 
phasised is that they can more than pay their 
way on routes where the volume of traffic is 
so small that a tramway is impracticable. Thq 
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capital cost of overhead equipment and of the 
electric 'buses themselves is small, and the 
working expenses per car mile will be similar 
to those of an electric tramcar. Though the 
traction resistance on an ordinary road is greater 
than on rails, the vehicles may be smaller and 
lighter than tramcars, and on country routes 
the driver could also act as conductor. From 
an investigation recently made by the manager 
of the Dundee tramways, it appears that the 
trolley omnibus system can now be worked for 
less than 5d. per car mile. It is evident that 
this estimate does not contemplate the use of 
india-rubber tyres on the vehicles; but with iron 
tyres the figure is quite possible, especially if 
there are no conductor's wages to pay. It is 
very doubtful, however, whether permission 
would be given to use iron tyres, and even if so, 
then a substantial contribution to road mainten- 
ance would be asked. The trolley 'bus has also 
been recommended to York Corporation in pre- 
ference to tramways. We see no reason why 
such a system should not be useful temporarily 
in districts where there is not sufficient traffic 
to justify the immediate construction of tram- 
ways. Practically all the elements of expense — 
capital and working — are well known, so that 
there need be little uncertainty about such a 
venture. 



History is strewn with examples 
and of laws which have had an effect 

very different from what their 
framers intended. There could hardly, how- 
ever, be any more striking instance of this 
fact than the Light Railways Act, 1896. 
The original intention of that measure was to 
facilitate the construction of light railways which 
would assist the development of agricultural and 
fishing industries. But the extent to which the 
Act has been used for that purpose is a mere 
trifle compared with the use which has been 
made of it for electric tramways. There was no 
intention to make the Act a substitute for the 
Tramways Act, 1870; but such a substitute was 
badly needed, and promoters seized upon the 
opening offered by the new Act. The conse- 
quence has been that a large mileage of electric 
tramways has been constructed under the Light 
Railways Act which has, in turn, been inter- 
preted in the spirit of the Tramways Act. By 



this means the original function of the Light 
Railways Act has been overshadowed ; and now, 
when there is something approaching a cessation 
of electric tramway enterprise, that original 
function has been almost forgotten. It is, 
therefore, quite to the purpose for Mr. Rigg to 
raise — as he has done in the columns of the 
Financial Times — the question whether an effort 
should not be made to put the Act into practice 
in connection with the agricultural developments 
which the present Government is fostering. The 
latest phase of the '* Back to the Land" move- 
ment is the encouragement of small holdings; 
the idea is to create a large class of peasant 
proprietors who will grow produce for their own 
consumption, but mainly for marketing. It is 
obvious that the success of this policy depends 
greatly upon the access afforded to suitable 
markets ; and it is in this connection that the 
construction of light railways is urged by Mr. 
Rigg. He argues that something might have 
already been done by private enterprise (this is 
a speculative business as yet beyond the scope 
of rural local authorities) to provide transport 
facilities which would be of value to agricul- 
tural districts, had not the restrictions and 
obstacles imposed upon light railway develop- 
ment proved so discouraging. Owing to the 
meagreness of the traffic which can, even in 
the most favourable circumstances, be expected 
from a rural or semi-rural light railway, it is 
essential that capital expenditure should be kept 
at the lowest level. The costs of promotion 
should not be swelled by the necessity of 
employing counsel to deal with purely factious 
opposition ; the cost of obtaining land should 
be reduced ; and a much lower standard of con- 
struction should be permitted than in the case 
of the ordinary tramway. There is a healthy 
prejudice in this country against a " cheap job," 
but in this case it is a question of a cheap job 
or none at all. We doubt very much, on the 
other hand, whether private enterprise will be 
attracted to this somewhat scanty field for a long 
time to come. The field is eminently one for 
the co-operation of private and State enterprise, 
regarding which Mr. Lloyd George has spoken 
with earnest enthusiasm. The Light Railways 
Act provides the machinery for State assistance, 
though not perhaps in the form best calculated 
to promote the extension of light railways in 
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connection with small holdings. However, the 
Government has not scrupled to lend its credit 
for the development of small holdings, and it 
should not, therefore, hesitate to give a similar 
assistance to so important an adjunct as agri- 
cultural light railways. The Light Railway 
Commission might well employ their rather 
vacant days in giving the world the benefit of 
their intimate knowledge of the situation, by 
suggesting the districts in which a co-operative 
light railway scheme might be carried out. We 
feel sure that no one would object to the Com- 
mission taking the leading part in this matter. 



It is probable that the important case 
^plvlni^"^ of West V. the Bristol Tramways 

and Carriage Company has now been 
finally disposed of, and it behoves all tramway 
owners to take note of the decision of the 
Court of Appeal. The action was brought by 
a market gardener to recover damages for injury 
alleged to be caused to his plants by fumes or 
dust from creosoted wood paving laid down by 
the tramway company in a street passing the 
plaintiffs grounds. In the local Court, on 
certain findings by a jury, judgment was entered 
for the plaintiff, aud this decision was upheld 
by the King's Bench Division, and finally by 
the Court of Appeal. There is a statutory 
obligation on the company to pave their tramway 
tracks with wood blocks, and they, therefore, 
contended that they were not liable for any 
damage that might be done merely because the 
blocks were creosoted, especially as no previous 
case was known of the creosote doing any harm. 
The Court of Appeal has held that as the 
statutory obligation is not to pave with creosoted 
wood, but simply with wood, the company are 
liable for damage caused by the creosote. It 
was the jury who found that the injury com- 
plained of was caused by the creosote, and the 
higher Courts did not go beyond that finding. 
It will now be open for any tenant of land on 
which plants and shrubs are grown, and which 
is contiguous to tramways paved with creosoted 
wood, to aver that any languishing condition 
of his botanical treasures is due to the creosote, 
and it may well be that other juries will decide 
in his favour. As a rule it will, we believe, be 
found that the tramway authority has no specific 
statutory power to use creosoted wood, and so 



liability is likely to be incurred. In view of 
general experience, probably the best course is 
to have the subject scientifically investigated, as 
never before have averments of fumes from 
wood paving killing plants been brought forward. 
The Bristol circumstances as to weather and 
season of the year appear to have been some- 
what exceptional, but there is abundant evidence 
from other towns of creosoted paving being 
quite harmless to adjacent vegetation. This 
fact ought to be put on a firm basis, if possible, 
by a scientific inquiry. 



The new electric locomotive, illus- 

Electric 111 i • • 

Locomotive trated elsewhere m this issue, 
embodies several points of interest. 
Chief of these is, perhaps, the high centre of 
gravity. Mr. Kelly is, we believe, the first to 
call attention to this point, which demands more 
thought than it has yet received. With motors 
suspended from the axle, and directly geared 
thereto, the centre of gravity is necessarily low, 
and the dead weight on the axle considerable. 
This is accentuated in gearless locomotives in 
which the armature is built upon the axle, and is 
largely responsible for excessive wear on rails 
and flanges, and for increased risk of derailment, 
as witness the case of the New York Central 
locomotive. It is worthy of note that no parallel 
to these conditions exists in steam-locomotive 
practice where the centre of gravity of the 
machine is far higher above rail level. Indeed, 
the disadvantages of a low centre of gravity were 
clearly demonstrated in the case of a steam loco- 
motive built by the London and North Western 
Railway Company many years ago, in which the 
boiler was placed below the driving axle. The 
results were unfavourable, and the design was 
abandoned. In the present instance the loco- 
motive is specially designed for large tractive 
effort at low speeds and, although the height of 
the centre of gravity is not of so much importance 
under this condition, it is, nevertheless, well 
worthy of emphasis, and will have a material 
effect in promoting easy and safe riding, and in 
reducing the cost of maintenance. 



The Sandberg Rail. — Messrs. Mordey and Dawbarn, consulting 
engineers for the City of Santos Improvements Company, have 
ordered the rails required for the lines of this company of Sandberg's 
improved rail steel. The Leeds City tramways, the Manchester Cor- 
poration tramways, and the Bradford Corporation tramways have also 
recently contracted for tramway rails of Sandberg's improved rail 
steel. 
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THE PEGKHAM RADIAL TRUCK. 



Peckham's radial truck, which is fitted to one of the 
cars on West Ham Corporation tramways, has now 
been in use for three months, and is reported to be 
giving much satisfaction. This form of truck, which 
is one of Mr. Edgar Peckham*s most recent designs, 
embodies several features of interest. It includes the 
principle of Peckham's pendulum gear with the radial 
gear in addition. 

The pendulum gear consists of a swing link resting 
in a groove in the top of the axle box, and connected 



of the main frame. These links permit the auxiliary 
frame and the motors and brake mechanism supported 
by it to move laterally when on curves, so as to relieve 
the pressure on the radial gear. 

It is claimed for this truck that it radiates perfectly 
on the shortest curves, and comes back to the straight 
as soon as it leaves the curve. The centre connecting 
links of the motor sub-trucks adjust themselves to the 
various conditions of the rails, and relieve the motors 
and car body of side thrusts and shocks. The trucks 
can be made of any desired wheel-base, and adapted to 
any length of car body. For tramway cars the wheel- 
base varies from 7 ft. 6 in. to 10 ft. As a result of 




The Peckham Radial Truck. 



to a horizontal bar or frame underneath the axle box. 
This horizontal bar is provided with spiral springs for 
supporting the car body. Its construction is such that 
the car body is flexibly supported upon the axle boxes, 
which are free to move laterally independent of the 
body or truck. This flexible support cushions the side 
thrusts of the body on the wheel flanges on curves, and 
also relieves the body from side motions produced by a 
rigid gear on an uneven road bed. 

The spiral supporting springs of this gear, being 
located at each side of the axle box, give additional 
support to the end extensions of the truck frames, 
increase the effective wheel-base of the truck 2 ft. 6 in., 
and prevent oscillation of body. 

The radial truck, fitted with the pendulum gear, has 
an effective radial action. This is accomplished by 






these advantages, great economies in maintenance are 
anticipated. 

The accompanying illustrations give a very good idea 
of the truck, which is manufactured under the super- 
vision of Mr. Peckham by the Magnolia Anti-Friction 
Metal Company of Great Britain, 49, Queen Victoria 
Street, London. 

ELECTRIFICATION OF THE HEY8HAM LINE. 



d 



The Midland Railway has just inaugurated electric 
traction on part of its electrified lines, the electrical 
working being for the present confined to the More- 
cambe and Heysham branch. The full scheme, which 
includes the conversion of the line as far as Lancaster, 
will not be completed for some time. The trains are 



MS-,. 







Half Plan View of Peckham Radial Truck. 



connecting the link projecting downwards between the 
axle box and the horizontal bar or spring plank to a 
roller box or casing that surrounds the horizontal bar 
on three sides and is provided with a series of rollers 
upon which the horizontal bar is supported, and also by 
enlarging the width of the pedestal or yoke of the main 
frame, so that the axle box can move the required 
distance when on a curve. 

The wheels and axles are equipped with a frame 
centrally connected by flexible links to a cross member 



composed of three cars — a motor-coach accommodating 
75 seated passengers and two trailer cars with 56 seats 
in each. The capacity per train is about 220 passengers. 
The Morecambe- Heysham line enjoys the distinction of 
being the first railway in England to be worked on the 
single-phase system, which has also been adopted by 
the Brighton for its South London electrification, 
which is now in progress. The current is distributed 
by means of overhead transmission, thus doing away 
with the customary ** live '* rail. 

10 
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A NEW ELECTRIC LOCOMOTIVE. 



Hv A. C. Kelly, Assoc. M. Inst. C.E. 



Electric locomotives for slow speed haulage on 
mineral railways, and for use in other places where 
large tractive efforts are required at moderate speeds, 
have hitherto been constructed more or less on the 
lines of tramway practice, that is, with direct-current 
motors geared by single reduction gearing to the driving 
axles. When, as is usually the case, these locomotives 
have to run on narrow gauges, the difficulties of making 
a really satisfactory locomotive are considerably in- 
creased, since the space available for the motors 
between the wheels becomes very restricted. 

The locomotive shown in the illustration has been 
designed especially for use on a 30 in. gauge mineral 
railway. It contains a single direct-current, series- 
wound motor geared, by double reduction gearing, to 
a countershaft placed between the axles. Both the 
countershaft and the axles are provided with crank 
discs, and the former drives the latter by coupling rods. 
The principal advantages of this construction are as 
follows : 

(i) By the use of double-reduction gearing the motor 
may be run at conveniently high speeds, whilst the 
speed of the locomotive is kept within the ordinary 
requirements of this class of work. 

(2) The motor, being placed on the deck of the 
locomotive, is accessible from all sides, and can over- 
hang the wheels of the locomotive. This permits far 
larger motors to be used than has hitherto been 
possible. 

(3) The whole of the locomotive, with the exception 
ot the wheels and axles only, is completely spring 
supported. This ensures easy riding even on a light 
permanent way. 

(4) The centre of gravity of the locomotive is higher 
than usual, thus improving the riding properties of 




Electric Locomotive for 30 in. Gauge Mineral Railway. 

the machine and reducing the cost of upkeep and 
maintenance. A heavy machine with low centre of 
gravity subjects the permanent way, and the loco- 
motive itself, to severe shocks and vibration. The 
following are the principal particulars of this loco- 
motive — Class: Four-coupled, slow speed, narrow 
gauge; weight in working order, 11 tons; gauge, 2ft. 
6 in. ; wheel-base, 5 ft. ; diameter of wheels, ^^ in. The 
electrical equipment consists of one 95 h.p. 500-volt, 
direct-current motor. At full load the speed is six 



miles per hour, and the maximum speed 20 miles per 
hour. The tractive effort at six miles per hour is 
5,000 lb., and the maximum tractive effort is 6,500 lb. 
With favourable conditions of rail, even greater tractive 
efforts than the above have been developed, and this 
locomotive has easily started and pulled a train of coal 
wagons totalling 150 tons. 

The locomotive has been designed and constructed 
by the British Westinghouse Electric and Manufac- 




End View of Electric Locomotive. 

turing Company, Limited, Manchester, and will shortly 
be at work on the Oakbank Oil Company's private 
railway at Mid-Calder. This is the third Westinghouse 
locomotive supplied to this company, the first two 
having been of 50 h.p. each, with single reduction 
geared motors. 



The Iron and 5teel Institute.— The annual meeting of the 
Institute will be held at the Institution of Civil Engineers, Great 
George Street, Westminster, on May 14 and 15. The annual dinner 
will be held in the Grand Hall, Hotel Cecil, on Thursday, May 14, 
under the presidency of Sir Hugh Bell, Bart. 



New Dutch Electric Railway.— A concession has been granted 
by the Dutch Government to the Amsterdam and North Holland Elec- 
tric Tramway Company to construct and operate a system of electric 
railways in Holland. The system comprises about 50 kilometres of 
route, running from Amsterdam North through Zaandam to Krommenie, 
from Zaandyk to Wyk-aan-Zee, and Wormerveer to Purmerend. The 
Amsterdam and North Holland Electric Tramway Company has 
entered into a contract with the Holland Development Company, 278, 
Heerengracht, Amsterdam, to construct the entire system. 



A New Time Recorder.— A new time recorder, of a similar type 
to the well-known Rochester card recorder, but which automatically 
prints the punctual arrival of employees at their work in one colour and 
the late arrivals in a difilerent colour, has just been put on the market. 
By this machine all irregular times in the week's card are seen at a 
glance, which of course effects a great saving of the time of both the 
time and cost clerks, as well as providing further protection against 
fraud on the part of employees. The new recorder has been devised 
by the International Time Recording Company, 151-155, City Road, 
London, E.C. 

Rural Repopulation. An example of the effect of light railways 
in bringing the people back to the land in rural districts came before 
the Western Highways Committee of Norfolk County Council at a 
meeting on April 22. Mr. A. J. Keeble, of Wareham, in making an 
application for liberty to carry a light railway across a main road, 
stated that he had five miles of rails on his estate. Prior to his 
development of the land the estate was barren fen, but the laying 
down of the line had been very successful, and had brought six 
hundred people back to the land. Before he developed the estate 
one-third of the cottages in the district were empty, but now it was a 
matter of difficulty to get one. 
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SERIOUS ACCIDENT AT BOURNEMOUTH. 



One of the most serious tramway accidents which has ever happened 
in the United Kingdom occurred at Bournemouth on May i, when 
seven persons were killed and seventeen injured. A car belonging to 
Bournemouth Corporation was proceeding along part of the through 
route between Bournemouth and Christchurch. The car, which has 
seating accommodation for some 60 passengers, had about 40 on board 
at the time. It was on its way from Poole to Pokesdown, and at Poole 
Hill it made the usual change from the overhead wire to the conduit 
connection at the point where these two systems meet. There are 
several sharp descents from this place by way of Poole Hill, the 
Triangle, and Avenue Road to the Square, and as these are accom- 
panied by two or three curves the gradient has to be taken at moderate 
speed. Soon after the car left the change-over place it began to run 
faster than usual. The driver, W. Wilton, tried to check the speed by 
the brakes, but his efforts were unavailing, and the car rushed along at 
ever-increasing speed. It got round two curves safely, but on reaching 
a bend at Fairlight Glen it left the metals, rushed across the road, 
crashed through an iron railing, and fell into a wooded hollow some 
15 or 20 feet below. The outside passengers were thrown off with 
great violence, some of them striking the trees and being caught in 
the branches, while the inside passengers were crushed together 
equally violently. Four passengers were killed instantly, and three 
others died soon afterwards. The driver, Wilton, suffered severe 
injury to his back, but the conductor, P. Finch, was only slightly hurt. 
Inspector Sellars, who boarded the car at the top of the hill, also 
escaped lightly. There was no lack of speedy aid, and everything 
possible was done for the sufferers. 

The Town Council held a special meeting on May 2, when a resolu- 
tion was passed condoling with the friends of those who had lost their 
lives, and expressing sincere wishes for the recovery of the injured. 
Telegrams of sympathy were received from the heads of tramway 
undertakings throughout the country. 

Major Pringle, of the Board of Trade, after visiting the scene of the 
accident, opened an inquiry as to the cause on May 4. Mr. G. W. 
Bailey, town clerk, said that the Town Council, since the starting of 
the tramways, had done their utmost to prevent accidents. The 
system had been in existence four and a half years, and no serious 
casualty had happened, which went a long way to show that due care, 
so far, had taken place. Acting under the advice of the Board of 
Trade, all cars traversing the Avenue Road route had been specially 
fitted with magnetic brakes, in addition to other brake appliances. 
This particular car had made the journey several times during the day, 
but nothing untoward had happened until the evening, when the 
accident occurred. 

Several members of the public who saw the car running down the 
hill gave evidence, and their estimates as to the speed attained varied 
widely. It appeared that the maximum regulation speed down the 
gradient was six miles an hour, and one or two witnesses said that 
occasionally they saw cars going faster than usual. Two passengers 
on the car gave their estimates of speed. 

Dr. Spink said that he saw the driver directly after the accident. 
He was perfectly sober, but naturally pale and distressed. He remarked 
" I stuck to her as long as I could." 

Mr. Cecil Barber, engineer and traffic manager to the Corporation, 
said that conductors were selected by himself from applicants residing 
in the district. They were sent out on the road with another conductor, 
with whom they stayed to learn the routine. A man was not put in 
charge of a car until he had satisfied the chief inspector. When a 
suitable man wished to become a driver he went out with a selected 
driver, and during that time he was instructed by the driver in the 
handling of a car. The chief inspector instructed the man on different 
matters— such as what was to do done in an emergency, the number of 
points to be watched, and the care to be taken. A month would 
probably be the minimum time for instruction. The driver, Wilton, 
who was in charge of the car which was wrecked, became a driver in 
1904. His general character was good. He was very steady, and one 
of the best men they had. The car was capable of carrying 64 passen- 
gers and was built in 1905. 

The inquiry was continued on May 5, when the first witness was 
Mr. F. W. Lacey, borough engineer. Mr. I^cy said that the tramway 
line was constructed in 1904, but the curve where the accident 
happened had since then been practically relaid. The super-elevation 
of the outer rail varied from a quarter of an inch to one inch, and at 
the spot at which the car left the lines it was three-quarters of an 
inch. If the car was travelling at 15 or 16 miles an hour, as one 
witness had stated, the super-elevation for safety would have to be 
six or seven inches. He did not think it was possible to give more 
super-elevation than at present existed. The flanges of the car wheels 
were in good condition. 

Mr. I. Bulfin, electrical engineer to the corporation, stated that he 
had examined the brakes on the car and had found them satisfactory. 
He believed that the driver reversed the power, and thus rendered the 
magnetic brakes inoperative. 

Mr. C. Barber, who was recalled, said that the car was fitted with 



three brakes ; the hand brake brought blocks to bear on eight wheels. 
The magnetic brake would not act if the wheels were not turning. 
On examining the car after the accident he found that the hand brake 
blocks were jammed tightly on the eight wheels. The brake gear was 
in a thoroughly satisfactory condition, and there was no loose move- 
ment. The reverse lever was in the opposite direction from that in 
which the car was running. 

Major Pringle: Were the magnetic brake and the brake shoes 
working at the time?— From the position of the handles they could 
not hare been. The hand brake was the only brake that was on. The 
near left hand magnetic shoe was broken. 

Was it broken by the action of the car on Friday ? — No. 

Why was the car sent out with a broken shoe ? — It had broken down a 
short time before. It was disconnected in order to allow the three other 
shoes to work. There had been an electrical failure in the insulation. 

Why was the car not fitted with a new brake shoe ? — At that time 
there was no immediate opportunity of replacing it, and the other 
three shoes were absolutely sufficient. 

Then you allow the car to go out on service with three out of the 
four magnetic shoes in use ? — Yes, on certain conditions. 

On this car on Friday there was evidently in use only the hand 
brake, with the possibility of using the reverse or controlling lever ? — 
I think so. Answering further questions, Mr. Barber said that the car 
was last in the workshop in December, 1907. There was a superficial 
examination made of the cars each night. He had known of one case 
in August, 1906, when a car ran away down the same incline. It was 
the same car as had met with the present accident, but it was not the 
same driver. On that occasion the driver used his reverse power and 
stopped in the straight road before reaching the Avenue. 

Replying to questions by the Town Clerk, Mr. Barber said that the 
reason why one shoe of the magnetic brake was disconnected was to 
allow the other two shoes to be worked. The three were in good 
order. He was absolutely convinced of that, as half-an-hour before 
the accident he saw this car going down Constitution Hill when the 
brakes were acting splendidly. 

Major Pringle : And the absence of the fourth ?— Has nothing to do 
with it whatever. 

Mr. William B. Lait, depot superintendent, stated that he examined 
the car soon after the accident, and he found the reversing barrel of 
the rear controller was in the wrong position, and this would upset the 
magnetic brake. He did not realise at the time that this was a serious 
matter. The position of the barrel of the rear controller was not due 
to the car falling over the bank. The witness showed some hesitation 
in giving replies to questions as to his knowledge of the particular car, 
which led Major Pringle to say, " Do let somebody get into the chair 
and tell me straightforwardly what happened." 

William Rush, divisional inspector, stated that this car, No. 72, was 
on May i brought to Parkstone dep6t with the controller defective at 
No. 2 end. 

Major Pringle : That is the end where the defect was discovered on 
Friday night. 

The witness continued that later in the day the controller was put 
right and the car was sent out again. 

William Robinson, an employee at the central depot, said that the 
magnetic brake of the car was defective on April 28. He examined and 
adjusted it. If the controller was in the same position on Friday as it 
was when he discovered it on April 28, the magnetic brake would have 
been useless. The condition of the blocks and brakes on the car was 
satisfactory in the event of the electric current acting properly. 

Henry Tallboys, a fitter at the Parkstone dep6t, said that the con- 
trollers on the cars were examined twice a week. He examined 
sixteen cars nightly. 

Several other employees, including fitters, gave evidence, and Major 
Pringle said that it was a serious point that those men were not 
responsible for any particular car. 

James Bartlett, a car driver, stated that he drove car No. 72 up to 
I -14 o'clock on May i. He went down Poole Hill three times. The 
hand brake was satisfactory, and he used the magnetic brake frequently. 
He believed that all the shoes were working. 

John Copeman. driver, said that he took charge of car 72 at 1-15 on 
Friday, May i, and at three o'clock No. i end controller went wrong. 
The car was taken back to the dep6t, where witness explained what was 
wrong, and was given another car. 

Three other drivers gave evidence of the fact that they had had 
charge of car 72 for a short time on Friday, and found nothing wrong 
with the brakes. 

Inspector Sellers, who was on the car when the accident occurred, 
said that he did not think the wheels skidded at any part of the journey. 
The driver was sober. 

Conductor Finch, who was in charge of the car at the time the 
accident happened, said that he noticed nothing wrong when they left 
Poole. He thought the car went of! the track at a speed of 25 miles an 
hour. He did not apply the brake at his end as it was not his duty to do 
so until he received a signal from the driver. That signal was not given. 

The inquiry was adjourned to a future date in order to enable driver 
Wilton, who was injured, to give evidence. 
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LONDON COUNTY COUNCIL TRAMWAY 
MATTEBS. 



At a meeting of London County Council on March 31, the Highways 
Committee reported on tenders received for the 

Reconstruction of Brixton to Camberwell Tramways. 

The tenders were (i) for the road work, exclusive of rails and special 
track work, for reconstruction on the trolley wire system ; and (2) 
certain paving works outside the tramway tracks for street widenings. 
The total length of line was 2 J miles, reckoned as single track. The 
following were the tenders : 



W. Manders 

R. W. Blackwell and Co. 
W, Underwood and Bro. 

G. Law 

Dick, Kerr and Co. ... 
J. Mowlem and Co. ... 

Fry Bros. 

W. Muirbead and Co. 

R. C. Brebner 

W. Grifhths and Co., Ltd. 
Thos . Doney 



Tramway 
Works. 


Pavinf! Works 
for Street 


Total. 




Widenings. 






i s. d.- 


£ s. d. 


i s. 


a. 


«7.o9i 5 II 


2,185 2 I 


19,276 8 





17,997 15 


2.341 17 2 


20.339 12 


2 


18,176 16 3 


2.206 I 5 


20,382 17 


8 


18,367 U X 


2,144 8 


20,511 19 


X 


18,597 2 9 


2,272 16 3 


20.869 19 





18,970 9 II 


2.549 12 3 


21,520 2 


2 


19,280 1 7 


2.515 2 


21,795 3 


7 


19.723 5 


2.585 7 I 


22.308 7 


6 


20,242 5 2 


2,636 x6 5 


22,879 I 


7 


20,303 19 


3.037 6 9 


23.341 5 


9 


23.431 2 


2.492 17 6 


25,923 19 


6 



The chief engineer's estimates were ;f 18,362 7s. for tramway works, 
and ^2.515 15s. for street improvement works, or a total of /20.878 2s. 
The Committee recommended that the lowest tender, namely, that of 
Mr. W. Manders, should be accepted, and that he should be allowed to 
sub-let to the undermentioned firms the following portions of the work : 
(i) Improved Wood Pavement Company, wood paving ; (2) Associated 
Portland Cement Manufacturers, cement ; (3) Lahmeyer Electrical 
Company, bonds ; (4) Hadfield's Steel Foundry Company, drain boxes; 
(5) Bayliss, Jones, and Bayliss, tie bars, bolts, etc 

The recommendation was confirmed. 

Electric Cable Contracts. 
The Committee had considered the following tenders for the manu- 
facture, delivery, and laying of high-tension cables, and low-tension 
and telephone cables. 

High-tension Electric Cables, etc. 



British Insulated and Helsby Cables, Ltd. 

Siemens Bros, and Co., Ltd. 

Western Electric Co.. Ltd 

Callender's Cable and Construction Co., Ltd... 
W. T. Henley's TelcRraph Works Co., Ltd. .. 

W. T. Glover and Co.. Ltd 

Johnson and Phillips. Ltd 



£ s. d. 

32,000 3 XI 

32.487 4 10 

32.580 X4 8 

32,9x8 16 2 

32,202 X3 o 

33,648 15 7 

33,92a 10 8 



Low-tension Electric Cables and Telephone Cables, etc. 

£ s. d. 

W. T. Henley's Telegraph Works Co., Ltd 35.XOX 4 7 

Union Cable Co., Ltd 36.085 2 a 

British Insulated and Helsby Cables, Ltd 36,349 9 10 

Siemens Bros, and Co.. Ltd 36,918x1 i 

Johnson and Phillips, Ltd 36,95511 8 

Western Electric Co. 37,059 o o 

W. T. Glover and Co., Ltd. 38,546 i^ 6 

Callender's Cable and Construction Co.. Ltd 3874511 3 

The Committee recommended that the lowest tender in each case, 
namely, that of the British Insulated and Helsby Cables for the high- 
tension cables, and that of W. T. Henley's Telegraph Works Company 
for the low-tension and telephone cables, should be accepted. 
The proposals were adopted. 

Contract for Piping. 
The following tenders had been considered by the Committee for 
the supply of the steam, exhaust, feed, drain, and condenser piping 
and valves, water-tanks, etc., required for the second portion of the 
Greenwich power-station : 

£ «• d. 

John Spencer, Ltd ,0,9x0 X3 10 

James Cakes and Co. 11,265 5 5 

S. Russell and Sons 11,717 4 o 

Babcock and Wilcox, Ltd 12,453 o o 

Jones and Co., London 12,58918 6 

Railway and General Engineering Co., Ltd X2,9i8 X9 o 

Stewarts and Lloyds, Ltd 13.17517 9 

John Wilson and Co 13,443 1 i 

The estimate of the chief officer of tramways was /14.250. The 
Committee recommended, and the Council agreed, that the lowest 
tender, namely, that of John Spencer, Limited, shoald be accepted, 
and that that firm be allowed to sub-let parts of the work as under : 
(i) T. Piggott and Company. Limited, riveted steel pipes ; (2) James 
Oakes and Company, Appleby and Company, or Staveley Coal and Iron 
Company, cast iron pipes : (3) S. Russell and Sons, water tanks ; 
(4) Cape Asbestos Company, pipe covering. 

Value of Stores and Standardisation. 
As required by the standing orders, the Highways Committee 
reported that they had forwarded to the Finance CommiUee an 
estimate of the value of stock of stores in connection with the 



tramways department as at March 31, 1907. It was proposed to 
substitute an estimate for ;f loo.ooo for one of ;C50,ooo previously 
given. 

The Finance Committee said that the largeness of the stock was 
due, to a great extent, to the fact that open tenders were invited for 
the cars, and that each manufacturer supplied difierent equipments 
covered by patents, the number of items which had to be kept in stock 
being thereby greatly increased. There were at present four distinct 
types each of trucks, motors, and controllers, and seven types of car 
Ixwdies in use on the Council's electric tramways, and the opening of 
trolley and surface-contact lines would still further multiply the 
number of spare parts required. The Finance Committee understood 
that, as far as possible, all new cars were being built to standard, and 
they had suggested to the Highways Committee that it might be 
possible to standardise the equipments to a greater extent than at 
present obtained. 

King's Cross Accident. 

Reference was made by the Highways Committee to the accident 
resulting in the injury of several persons which occurred on the 
Council's tramways on Christmas day last, owing to an electric car 
getting out of control down hill, and crashing into a car which was 
standing at the King's Cross terminus. Lieut. -Col. Yorke, of the 
Board of Trade, had now reported on the accident, and had stated 
that the motorman did not descend Pentonville Road with sufficient 
care, but permitted the car to coast down the hill until it was within 
100 yards of the terminus, and allowed the speed to become too great 
before he applied the magnetic brake. The Committee added that 
the motorman had been discharged from the Council's service. 

Battersea Reconstruction. 
The adjourned report proposing estimates for the reconstruction on 
the conduit system of the Queen's Road, Battersea, lines was adopted, 
and at a meeting on April 14, it was decided that the Works Committee 
should carry out the work at an estimated cost of ;f3i,ooo. 

Annual Estimates. 

The Finance Committee submitted the estimates of capital expendi- 
ture for the year 1908-9. It appeared that the total estimate of the 
Highways Committee for tramway capital expenditure is ;^ 1,300,000. 
There will be a further capital expenditure in respect of improvements 
when carried out by the Improvements Committee on new tramway 
routes. 

The total estimates were approved by the Council for the purposes 
of insertion in the Money Bill. 

In a discussion which took place at the meeting of the Council on 
April 7, 

Mr. W. Hayes Fisher (Chairman of the Finance Committee) 
referred among other things to the tramways, and said that it was 
advantageous to complete the process of reconstruction at the earliest 
possible moment. The estimates showed that the lines which were 
still being worked by horse traction were being maintained at a very 
heavy loss, partly due to the loss of traffic receipts which occurred 
while the lines were under reconstruction. It was satisfactory to find 
that the results of electrical working during last year were considerably 
better than the original estimates, and the estimated surplus for 
the year of ;f 4 1.788 had grown to ;£'66.547, which it was proposed to 
transfer wholly to the renewals reserve fund, together with the balance 
brought forward of ^5.923, making a total addition to the fund of 
;f 72,470. For the new year the surplus was estimated to amount to 
;f 110,883, and after reserving ;f 10,000 for contingencies, the Highways 
Committee suggested that the whole of the balance should be trans- 
ferred to the renewals reserve fund, which it was estimated would 
amount at the end of the year to ^3 16.808. The sum of £100,883 for 
the year was equal to about four-fifths of the penny per car mile which 
has been tentatively adopted as the standard to be aimed at. The 
surplus was the amount left after payment of working expenses of all 
kinds, and paying interest and sinking fund charges on the capital of 
the undertaking. For 1908-9 the sum to be provided for repayment of 
capital was /'254,968, and out of the total capital raised for tramway 
purposes up to March 31 last (nearly ;f 8, 500,000), ;f 1,082,000 had been 
repaid, ;f 8 19,000 out of tramway revenue and ;f 263,000 out of the 
proceeds of sales of property, houses, etc., no longer required. While 
this was satisfactory, the financial position of the undertaking was not 
such that the Council could afford to entertain demands for lower fares 
and for expensive extensions in many directions. 

Purchase of Highgate Hill Tramways. 

At the meeting of the Council on April 7, the Highways Committee 
submitted a report on the proposed purchase of the Highgate Hill 
cable tramways. From this it appeared that as a result of further 
negotiations the tramway company were prepared to sell the under- 
taking to the Council for /i 3,500. The company would withdraw 
their Bill for the electrification of the tramways now before Parlia- 
ment. The agreement for the purchase would have to be confirmed 
by Parliament, and it was proposed that the County Council should 
promote a Bill next year for the purpose. The line, which is 
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three-quarters of a mile long, will connect with the County Council's 
tramways at Highgate Archway. The Finance Committee stated that 
the total ultimate expenditure, including reconstruction on the conduit 
system of electric traction, would be about £s3,'20o. This would 
include ;f 10,700 for street widenings. After meeting debt charges and 
renewals fund, there would be a deficiency at first of ;f 1,441 a year, 
which would gradually diminish. The induced traffic over other parts 
of the system would, however, be considerable. 

Consideration of the report was adjourned, but approval to it was 
given at the meeting of April 14. 

New Contracts. 

About 475 tons of track rails and fastenings will be necessary for the 
reconstruction of the Queen's Road, Battersea, tramways, and on the 
proposal of the Committee it was agreed that an existing contract with 
Walter Scott, Limited, should be extended so as to include this addi- 
tional quantity. The expenditure would be about ;f3,632. 

As the Brixton Road to Camberwell Green tramways are to be 
reconstructed on the overhead wire system, it will be necessary to fit 
fourteen of the Council's cars with overhead trolley equipments. The 
cost was estimated not to exceed £25 a car, and it was agreed that the 
work should be done by the staff of the tramways department. 

The acceptance of a tender by F. W. Rowlands and Company for 
20,000 brake-wearing shoes at £giy los. was reported. The amount 
would be charged to revenue account. 

Foreign Rails Question. 

On December 8, 1903, the Council asked the Committee to ascertain 
and report the number of hours of labour per week worked by the 
men employed by foreign firms in making rails, the rates of wages per 
hour paid to such men, and whether they did any work on Sundays, 
and the amount of mining royalties paid by foreign firms. Soon after 
the passing of this resolution information was collected, but it was 
incomplete. The Committee now reported that they were advised that 
it was not possible without a further extensive inquiry to complete the 
information, and in the circumstances they recommended that no 
further action be taken in the matter. This was agreed to. 
A Tramways Guide. 

The Committee proposed that expenditure not exceeding /i.ooo 
should be incurred in the preparation and issue of a guide to the 
Council's tramways, and that the printing of a first edition of 100,000 
copies should be authorised, the sale price to be 2d. a copy. The book 
would contain an alphabetical list of places of interest in London, 
together with, in the case of those accessible by tramway, an indication 
of the route by which they might be reached, and a list of the tramway 
routes, with route diagrams and particulars of car services, fares, etc. ; 
illustrations and advertisements would be included. The Finance 
Committee, commenting on the matter, estimated that even if the 
whole edition were sold there would be a net cost of ^583. 

After considerable discussion it was resolved to approve the publica- 
tion of the guide, but to ask the Committee to report again as to the 
price. 

Harrow Road Tramways. 

A long report was presented by the Parliamentary Committee in 
reference to proposals for purchasing the part of the Harrow Road 
and Paddington tramways within the county of London, and also in 
regard to the bill now being promoted by the Metropolitan Electric 
Tramways Company for the extension of the line to Edgware Road. 
In accordance with the proposals of the Highways Committee on the 
matter, which had been decided upon after long negotiations, the 
Parliamentary Committee recommended that an agreement be made 
with the tramway company to proceed with their bill, subject to an 
agreement that the company would execute the street widenings and 
construct the tramways ; the Council would purchase the tramways 
at the expiration of six months from the date of completion, paying 
the actual expenditure for construction and street widenings, and the 
company would enter into a further agreement under which it would 
have running powers over the extension to Edgware Road. 

Consideration of this report was postponed, and, a week later, it was 
resolved by 55 votes to 51 to refer the matter back to the Committee on 
the ground that the Improvements Committee had not been consulted. 
Repair Depot Equipment. 

At a meeting of the Council on April 14, the Highways Committee 
reported that they had considered eight tenders received for the supply 
and erection of shafting, brackets, pulleys, etc., required for the first 
portion of the central car repair depot m Woolwich Road. The 
lowest tender, exclusive of pulleys, was that of the Forced Lubrication 
Company, Manchester, at ;^40o 3s. 2d., and it was proposed that this 
should be accepted, together with a provisional sum of ;f 100 for pulleys. 

It was also recommended that a tender by H. W. Ward and Com- 
pany at /103 14s. 9d., be accepted for the provision of accessories for 
a 7^ in. capstan lathe at the car repair dep6t. 

The proposals were confirmed. 

Permanent Way Renewals. 

It would be necessary, the Committee noted, during the current year 
to renew portions of the permanent way at junctions where traffic is 
heavy. The tramways in question had been in operation by electric 
traction since May, 1903, and January, 1904. Hadfield's Steel Foundry 



Company had offered to supply the special track work for renewals 
at £^.524 los., and on the proposal of the Committee this offer was 
accepted. 

Holidays for Employees. 

The Committee recommended that drivers and conductors of electric 
cars be allowed two days' holiday, with pay, for each year of service 
on electric cars, with a maximum of six days a year. If this arrange- 
ment was adopted, the cost involved in the current year would be about 
/2,6oo, and by 1911-12 it would be ;f 6,500. 

Some members of the Council considered that the Committee should 
go further in granting holidays, but after discussion the recommendation 
was adopted. 

Changes in Fares. 

The subject of the double journey tickets at present issued at 3d. on 
the northern lines was reviewed by the Committee, who considered 
that 3d. was too low a fare for the long journeys possible, and that it 
ought to be 4d. This would be carried out by cancelling the return 
fare for the whole distance, and substituting graduated return stages. 
Pending, however, the electrification of the horse tramway routes the 
existing arrangements on the horse lines should be continued. 

It was agreed that consideration of this matter be postponed. 
Hammersmith to Putney Tramways. 

A long narrative was presented in regard to the construction of this 
line, and to the negotiations, which had now resulted favourably, with 
the Fulham Borough Council in regard to the use of the trolley wire 
system, and as to the arrangements for wood paving. Subject to the 
Council obtaining Parliamentary powers this session for the use of the 
trolley system, the work of construction would be commenced as soon 
as possible, and a through tramway route would then be afforded from 
Putney to Harlesden. The length of the line from Hammersmith to 
Putney was equal to about 4J miles of single track, and the total 
estimated cost was as under : 

£ 

Trackwork, etc., including special work, and £7,800 for rails ... 34,100 

Overhead equipment 5,650 

Cable ducts 3,500 

Cables and feeder pillars 3,000 

Rolling stock 5,700 

Sub-station plant and equipment 2,500 



Total 



... £54.450 



The Council adjourned till May 12. 



ALLEGED BIAS OF JUSTICES DISCREDITED. 



In the King's Bench Division of the High Court of Justice on April 6, 
cause was shown for setting aside two rules nisi which had been 
granted for a writ of prohibition to justices of Middlesex who are 
members of the Middlesex County Council, forbidding them to hear 
certain appeals by the Metropolitan Electric Tramways Company 
against rates imposed by HendonUnion. The averment of the company 
was to the effect that as Sir Ralph Littler and other justices were 
members of the County Council they were disqualified from hearing the 
appeals, as the tramways rated were owned by the County Council and 
leased to the tramway company. The Lord Chief Justice, in giving 
judgment, said that the highest at which the pecuniary interest could 
be put against the justices was that they were members of a body, 
which body, as trustees, not levying rates itself, might receive a sum of 
money differing slightly according to the amount of the rates on 
these tramways. It was suggested that there was a possibility that 
these gentlemen, as members of the County Council, were likely 
to be biassed. In his judgment that would be a great deal too 
far-fetched a view. It would not be right to suggest, on such materials, 
that there would in fact be any bias, or that any reasonable man would 
think so, and that the sources of justice would be tainted. Mr. Justice 
Ridley and Mr. Justice Darling were of the same opinion, and the rules 
were discharged. 

LIABILITY FOR SNOW REMOVAL 



An interesting point was decided by Judge Howland Roberts at 
Brentford County Court on March 27. An action was brought by 
Acton District Council against the London United Tramways 
Company to recover £2$^ the cost of removing snow thrown by the 
tramway company on the margins of the road by the snow plough 
used to clear their tracks. Alternatively the Council claimed penalties 
for a nuisance. His Honour held that there was an obstruction by 
the company piling snow on the sides of the roadway. He considered 
the £2^ expended in removing the snow represented the amount of 
damages, and he found for the Acton Council for this sum, with costs 
on the higher scale. 

Middlesex Tramways.— The last section of the Waltham Cross 
and Enfield light railway, which has been constructed by the 
Middlesex and Hertfordshire County Councils, was opened for traffic 
on April 17. The Metropolitan Electric Tramways Company, the 
lessees of the whole system, are now running cars between Waltham 
Cross and Finsbury Park. On the same day the tramway service 
from Harrow Road to Stonebridge was extended to Wembley. 

I I 
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FINANCIAL COMMENT. 

The financial outlook shows little sign of any change for the better 
as far as the prospects of the share market are concerned, nor is it 
possible that any durable improvement should set in until the pressure 
to create new issues of capital be reduced. It will have been noticed 
that a large proportion of the recent issues have been for foreign 
accounts. A good deal of this capital, as well as some ostensibly for 
home use, was no doubt actually expended during the late period of 
trade activity, and what we are now witnessing is, to a great extent, a 
transfer of credits from the trader to the public which will not effect 
any increase in the returns of our export trade. Business of this kind 
tends to inflation and is seldom healthy. The traders who have found 
a profit in the chain of transactions as a whole are lucky. Funda- 
mentally, it is the suspicion of inflation and often the existence thereof 
that is keeping low the prices of all stocks and shares. 

UNDKRQROUND KLKCTRIC RAILWAYS COMPANY OF LONDON. 

The proposal made to the profit-sharing secured note-holders of this 
company has been explained in our notices of financial reports during 
the month. The note-holders are invited to consent to the creation of 
;£"! ,000,000 prior lien bonds of 5 per cent., and to taking 40 per cent, of 
their holding in 4 J per cent, bonds to bearer and 70 per cent, in income 
bonds of 6 per cent. As the present earning capacity of the railways 
is insufficient to insure payment of interest on the 4^ per cent, bonds, 
Messrs. Speyer Brothers of London, Messrs. Speyer & Co. of New 
York, and Mr. Speyer- EUissen of Frankfort-on-Maine, have come 
forward with admirable courage and undertaken to furnish sufficient 
funds to meet the interest requirement of this stock for a period long 
enough, it is hoped, to enable the traffic of the railways to grow to a 
point at which this interest may be paid out of the profits of the 
company. The wording of the statement deserves attention : 

** . . . undertaken to purchase on or before each January i and July i, 
commencing with January i. 1908, such an amount of 4 J per cent, bonds and 
income bonds at the price of £300, and accrued interest on the 4) per cent, 
bonds, for £200 (nominal) of 4I per cent, bonds, and £300 (nominal) of income 
bonds (taken together) as will by the proceeds make good any deficiency in the 
full interest for the preceding half-year on the 4I per cent, bonds which the 
revenues of the company to the close of such half-year remaining after making 
or providing for all payments on revenue account (except interest on the 
income bonds) but before providing for reserve are insufficient to meet." 

The phrase "and accrued interest on the 4 J per cent, bonds'* has 
been a stumbling block to many, but the meaning obviously is that the 
bonds are acquired on the terms named ex dividend. At the present 
low level of prices in the stock markets the 4) per cent, bonds would 
probably be quoted about 60, at which price the yield would be 7J 
per cent. It will be seen that the above arrangement involves a 
larger valuation for the income bonds, /500 (nominal) in all being given 
for £yxi sterling. According to the present market quotation for the 
profit-sharing notes, about 40, the income bonds would be worth no 
more than 23, at which price the yield would be 7 J per cent., and it 
will be seen that the above arrangement involves an equal price being 
given for the income bonds, since ;f50o (nominal) in all is received for 
;f 300 sterling. According to the market quotation of the profit-sharing 
notes, which hovers about 40, the income bonds would be worth no 
more than 23 if 60 be taken as the value of the 4^ per cent, bonds. 

Thus: 

;£'40 of 4) per cent, bonds at 60 ■-- £2^. 
£yo of 6 per cent, income bonds at 23 = ^16. 

Messrs. Speyers are therefore behaving very handsomely. 

In all probability as soon as the arrangement is completed it will 
be found that the market value of the 4J per cent, bonds and the 
income bonds taken together in the proportions defined will be more 
than the present market value of the equivalent profit-sharing notes. 
It has almost invariably followed when a large stock of any kind has 
been divided into two denominations having different degrees of 
security, that the combined market value of the latter is the higher of 
the two. The reason is that the diverse demands of the public as to 
quality in security of investments or speculations is more closely 
supplied, and where public demand is supplied with greater detail it is 
not surprising if a higher price can be maintained. 

A subsidiary feature of the proposal which has not received as much 
attention as it deserves is the phrase : 

"The rate of interest will be such as to yield a clear 4J per cent, per 
annum after payment of British income tax." 

A like phrase occurs in connection with the 6 per cent, income bonds. 
This provision was, no doubt, introduced to gratify holders living in 
the United States of America. It makes the paid charges of the com- 
pany a variable quantity, a contract which probably could not be 
enforced in our own courts. 

OALOUTTA TRAMWAYS OOMPANY. 

The report of this company for the year ending December 31, 1907, 
must have been received by the shareholders with mingled feelings, 
since although there is nothing to indicate that the future prospects of 



the company are impaired in consequence of anything that has 
happened during the year, the diWdend is at the rate of 5 percent, per 
annum, instead of 9 per cent., the rate declared at the same date the 
year before. The number of passengers carried was 27*4 millions, as 
compared to 26- 1, an increase of 5 per cent. The number of cars 
in stock is given as 225 motor and an equal number of trailers, the 
cars being apparently run for the most part in pairs. Thus instead of 
car miles the statistical table gives train miles, which were 4,338,562 
last year, as compared with 4,293,721 in the previous year, an advance 
of I per cent., so that the trains were rather better filled. Apart from 
that the figures do not show a very rapid development of traffic since 
the " miles of street tramways " are given as 27 as compared with 23, 
and the«ffect of the opening of the four extra miles at dates mentioned 
elsewhere must be taken as equivalent to at least one new mile of route 
open during the whole period. The report is accompanied by a map 
which shows, besides the lines open at the beginning of 1907 and those 
opened during the year, some six more route miles as complete but not 
yet in operation, and further short lengths in respect to the building of 
which negotiations are pending with the authorities. 

The greater part of the six miles referred to are seen to be on the 
other side of the river with no connection with the main system ; it will 
therefore be of less assistance in increasing the average density of 
traffic than would otherwise be the case. This part is expected to be 
opened in course of the present month. The tramways will then 
consist of 33 route miles, and the issued capital including debentures 
being ;f 1. 2 48, 300, the cost will have been nearly ;f38,ooo per mile— a 
high figure. The capital account shows a credit balance of ;^4i,438, 
and it is to be hoped that this will suffice to cover the construction and 
equipment carried out since the date of the accounts and that yet to 
be completed. The depreciation fund stands at ;f 48.080, and there are 
"investments" to the amount of £53,756 in the balance sheet, the 
nature of which is not stated. 

Turning to the revenue account, the net profit has been afiected by 
several causes. ;f 3,500 arrears of track rent were debited during the 
year, and there were unusually heavy charges for maintenance owing to 
changes incident to new construction and to preparations for work on 
a larger scale. Then the capital spent upon the now completed, but as 
yet unopened, six miles of route diluted the profits to be distributed, 
while adding nothing to their amount ; on the other hand the depreci- 
ation fund receives no addition on this occasion. The charges for 
maintenance and depreciation in the past appear to have been on a 
sufficiently liberal scale, and in the future, if the same standard is 
adhered to, an additional ;f 12,000 per annum may be fairly counted 
upon as available for distribution among the ordinary shareholders, 
without discounting the possibilities of future expansions of traffic. 

The distribution being at the rate of 6 per cent, for last year, 
ordinary shareholders might reasonably expect 7 J per cent, as an 
average in the future ; the danger for them lies in further issues of 
capital for constructing relatively unremunerative extensions. The 
present density of traffic— about a million passengers per route mile — 
is not high considering the close population of the land, and to bring 
about an increase it would be better to try a reduction of fares. The 
present average of i-46d. per passenger is enormous when the ordinary 
rate of native wages is remembered. 

THK QATK8HKAD AND DI8TRIGT TRAMWAYS. 

The ordinary shareholders of this company receive 7 per cent, for 
the year 1907 as compared with 6 per cent, for 1906, and 3 per cent, 
for some years before that. The statistics and information given in the 
report and accounts are insufficient to enable an opinion to be formed 
as to the adequacy of the provisions made against the depreciation of 
the property. The tramway was opened in May, 1901 . Capital expen- 
diture to date is ;f 311, 977 ;fi 1.892 has been accumulated against 
depreciation and accident, etc., and ;f4.835 of mortgage has been repaid. 
Possibly further information might establish the fact that the provision 
for depreciation is sufficient, but it is doubtful if the prospects of the 
company are improved by increasing the rate of distribution from 
6 per cent, to 7 per cent. The report alludes to the serious depression 
in the shipbuilding industry on the north-east coast, as an inimical 
factor, in spite of which the earnings had been increased. The 
depression did not, however, take place until late in the year during 
which the profits were earned, and the full effect of loss of business 
and employment is seldom felt until a depression in trade has been for 
some time in existence. Shareholders will probably be well advised 
in expecting the average rate of dividends in the future to be lower. 

THK OLDHAM, ASHTON, AND HYDK KLKCTRIC TRAMWAY. 

This company is in many respects comparable to the foregoing. 
The capital expenditure is ;f 155,303. the provision for depreciation and 
reserve ;fi2,5oo. This year a new account has been inaugurated, 
referred to as a " Provision for renewals account," and £1,716 was 
placed to the credit of this account before the balance was struck. 
The amount appropriated to the depreciation and reserve account, 
however, has at the same time been reduced from £2.000 to £1.000. 
Another innovation is the opening of a cumulative sinking fund for the 
redemption of the outstanding debentures of the company, the 
present amount of which is £40,000, redeemable on January i, 192 1. 
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TRAMWAY AND OMNIBUS SHARE LIST. 
Specially Compiled for "The Tramway and Railway World.' 



Amount 
HHnking 


M 
OS 


Name. 


Div'd. 
Prev. 
Half- 
year. 


Di'vd. 
Last 

Half- 
year. 


Quotations. 
April 30. 


Movements 
During April. 


Latest 
Business Done. 


Yield 1 

on ' 

£ 8. d. 


Dividend 
Due.* 


Quotations, 1907. 


for 
Dividend, 


Rise. 


Fall. 


Price. 


Date. 


Highest 


Lowest. 


260.007 


5 


Anglo- Argentine Tramways 6% Cum. 1st Pref. 
Do. do. 10% Non-Cum. 2nd Pref 


10% 


3/- 


64-6g 


+ * 




6A 


Apr. 29 


4 14 3 


At*r., O.t. 


64 


5*4 


320.000 


5 


5i% 


5/- 


n~H 




- i 


8 


Apr. 29 


6 4 


June. itec. 


8 


74 


135,000 


1 A»sm;iated Omnibus Ord 


74d. 


for'06 1 ^s-ft 


















75.606 


1 


Bath Electric Tramways Pief. Oid 




1/- M 




- * 


13/. 


Mar. 3 




Apr., Oct. 


1 


i 


75.000 


1 


Do. do. 5% Cum. Pref. 


5% 


5% 


Hr-H 




- * 


16/3 


Mar. 7 


6 3 3 


Jan. & July 


1 


M 


15.000 


10 


Blackpool and Fleetwood Tramways 


4/- 


9/- 


12-12J 




- k 


123 


Mar. 25 


5 4 


22 Aug. 






100.000 


16/- 


Blackpool. St. Anne's, and Lytbam Ord. 

Do. do. 5% Cum. Pref. 


... 


... 


-i 


















50,000 


18/- 






l-i 


















60,000 


10 ! Bombay Elec. Supply & Trys. Co. 6% Cum. Fref. 


4/8-377 


5/2'-176 


10-lOi 


+ 4 




lOA 


Apr. 22 


5 14 3 


Feb.» Aug. 


H 


78 


75,000 


5 


Brisbane Elec. Tramways Investment Co. Ord. 
Do. do. do. 5% Cum. Pref. 


2/- 


4/- 


3&-3» 




- J 


80/- 


Apr. 24 


5 3 3 


Jfaif. 


3A 


m 


75,000 


5 


5% 


2/6 


^^i 




- * 


96/3 


Apr. 29 


5 1 3 


May, Nov. 


5t^ 


4ft 


50.000 


10 


Bristol Tramways and Carriage Co 

Do. do. do. 4% Cum. Pref. 


H 


n lo^ioi 




-1 


13 


Feb. 20 


8 11 6 


Feb., Aug. 


15i 


14 


50.000 


10 


4 


4 8-«i 




- i 


9 


Feb. 20 


4 14 3 








400.000£ 


8tk. 


British Columbia Electric Railway Def. Ord. .. 


8% 


for "07 128-131 




- 2 


130i 


Apr. 29 


6 2 3 1 May, Nov. 


135 


122^ 


300.0001- 


Stk 


Do. do. Pref. Ord 

Do, do. 5% Cum. Per p. Pref. 


6% 


for "07 


111-115 


+ 3 




112 


Apr. 25 


5 7 3 May. Nov. 


1164 


105 ■ 


300.oooi; 


Stk 


5% 


for '07 


107-111 


+ 2 




1094 


Apr. 27 


4 12 9 May, Nov. 


11(^ 


101 


135,301 


10 


British Electric Traction Ord 

Do. do. 6% Cum. Pref. 


6/- 


for '06 


li-1* 


+ » 




28/9 


Apr. 30 


Apr.. Oet. 


4ftJ 


U 


161.437 


-10"" 


6/- 




4-4J 






81/3 


Apr. 25 


Feb.,,4rij;. 


H 


4i 


100.000 


5 


Buenos Ay res and Belgrano Electric Trys. Ord. 
Do. do. *' A " 6% Cum. Pref. 
Do do. **B*' do. 


if- 


for W 








93/9 


Mar. 10 


3 16 At*r.. Oet. 


4ft 


2^ 


40.000 


5 


6% 


3/- 


4|— 5| 


... 




98/9 


Apr. 29 


5 17 3 


Apr., Oct. 


54 


43 


27.500 


5 


6% 


3/. 


4§-^ 






5 


Feb. 10 


5 17 3 


Aftr., Oct. 


58 


4| 


113,436 


5 


Bue nos A y re s G ra n d N atio n al Tram ways O rd .... 


... 




21-28 




~ \ 


47/6 


Apr. 8 




Jan. 


38 


2 


90,000 


5 
5 


Do. do. do. 5% Cum. Pre!. 


3/- 


2/6 


31-^ 






78/9 1 Apr. 13 


5 17 9 




41 


H 


137.610 


Calcutta Tramways Ord 

Do. 5% Cum. Pref 


3/6 


2/6 


6-7 




- i 


6A 


Apr. 29 


4 5 9 


Apr,, Oct. 


m 


6j| 


42,128 5 
491.222 1 


5% 


2/6 


5-5i 






5A 


Mar. 14 


4 13 


Jan.. July 


58 


5A, 


f ape Electric Tramways j 6d. 


!or'05! A-A 






5/5 


Apr. 7 


1 Feb.. Nov. 


ft ft 


15,000 1 10 Uarthttgenftand Herrerias Hteani TramwK\8 ...| 7% 


6/- 1 34-^i 1 ... 


- 4 


91/3 


Mar. 18 


17 15 9 


June 


"i 


684 


40.000 1 5 


City of Birminghaui Tramways 5% Cum. Pref. 


10% 


2/6 ( 4f-42 1 ... 


- i 


5^ 


Mar. 4 


5 5 3 


AfiT., Oct. 


54 


4ft 


248,000 1 5 


City of Buenos Ayres Tramways (1904) 


5% 


1/3 


5i-5i 


+ A, 




Ski 


Apr. 29 


4 11 


Apr., Oct. 


54 


41|i{ 


60.000 


1 City of Carlisle Electric Tramways 


H% 


for '06 


2/3—2/9 












Feb. 






5,000 


10 , ClontJirt and Hill of Howth Tramways 




1% 


54-6J 




- ft 


6ft 


Apr. 1 


1 12 








11.500 10 1 Cork Eleotnc Tramways and Lighting Co. 


10/- 


ann. 


s^n 




... 






3 3 3 


Mar. 


9i H 


12.327 


10~ Do. do. do. 5'V> Cum Pref. 


5/- 


5/- 


^m 






10 


Feb. 26 


4 17 9 
8 


Jan. I.Dec. 30 




3.000 


10 1 >ulilin and Lucan Klec, Railwity S'l, Cum. Pref 
10 Do. do. do. Ord. 


5/- 


5/- 


5^-€i 




... j 6 


Ap.. 24 


8ep.l5 Aug.29 






1.900 






-3i 


















60.000 


10 


Dublin United Tramways Co. a896>, Ltd.. Ord. i 6/- 


7/- 


12i-13i 






12H 


Apr. 29 


4 16 6 


Feb , Aug. 


15 


m 


59.987 


10 


Do. do. do. B% Cum. Pre!. 


6/- 


6 

\ ■ 


12i-134 






m 


Apr. 30 


4 9 


Feb., July 


14f3 12J 


40.000 


5 Hastings and District Elec. Trys.6% Cum. Pre!. 




4-^i 






80/- 


Apr. 20 


7 1 3 


Mar., Sept. 


4ft 


4ft 


20.000 


10 


Imperial Tram way h Ord 


8 


10 


lOi-lJJ 




- 1 


Hi 


Feb. 20 


8 




... 


... 


20.000 


10 


Do. 6*V> Cuin. Pref. 


6 


6 


93-lOJ 


... 




108 


Feb. 20 


5 17 3 








30.000 5 


Isleof Thant't Hlee.Try.iV LtK.Co.5% Cum. Href. 


1/3 


for*06 


s-ia 






20/- 


Feb. 17 




Afar., Sept. 


24 


1 


250.000 


1 


Kaluoorlif F^lectrie Tramways ... 






^-A 




- ^ 


1/3 


Apr. 30 




May 


^ 


ft 


28.723 


10 


Lanarkshire Tramways ... 


5/6 


6/- 


91-lOJ 






9i 


Apr. 23 


5 12 3 


Feb .Aug. 


104 


91 


594.188 


1 


Lisbon Electric Tramways Ord 


5 


1/- 


1-lJ 




- A » 20/- 1 Feb. 15 


4 4 3 


Jultt. 


1^ 


i 


425.553 


1 


Do. do. 6% Cum. Pref 


6 , 7|d. 


1-li 




- 4 


1 


5 2 3 


JhIu. 


1^ 


ft 


773,592£ 


Btk. 


liondoii General Omnibus Ord 

Do. do. 5% Cum. Pref. 


5% 1 for '07 


27-33 






29 Apr. 30 




Mar., Sept. 


79 


36 


25.000 


10 


5% i 5/- 


4—5 


! 


91/3 Mar. 20 




Jan., July. 


94 


44 


74.000 


6 


London Road Car 


2/6 for 06 


i-H 




- i 


20/- ; Apr. 29 




Feb., AUK. 


4 


2ft 


8.200 


10 


Do. 5'\, Cum. Pref 


bin 5/- 


5—7 






6 


Feb. 3 


7 2 9 


Feb.. Aug 






31.000 


4 1 London Street Traiijwiiys 2/- 2/6 


A-i^ 




- ft 








Afar. 


H 


8 


125,000 


10 


Ltmdon United Trys. (1901). I. Id .5',, fiiiti. Pref. 


2 5/- 


6i-73 


+ i 




7i 


Apr. 20 


6 13 6 


Jan., July. 


94 


78 


22.900 


5 


Manx Electrif UuJlwtiy 5V',, Ciini. Prtt. ,, 


54 


•2,'9 


44-5 










5 lu 


June. Dec. 


5ft 


48 


314.016 


1 


Metropolitan Electric Tram w ay. s Def 

Do. do. do. 5% Cum. Pref. 






Ar-tH 




1/6 ; Apr. 30 


Nil 




a 


ft 


500.000 


1 


6d. 6d. 


t^-iii 




- iS, 


15/- 


Apr. 30 


6 3 3 


Feb., Aug. 


1 


I 


$6,000,000 


$100 I Mexico Tramways Common Stock 

1 


2% 1 $1 


83-85 


+ 74 




85i 


A[)r. 28 


4 17 


Feb. 1. May 1 
AuR.l^Nov.l 






50.000 


5 ' New General Traction 6% Cum. Pref 


... 


4-1 












Jan., July. 


n 


i 


110.923 


4§ North Metropolitan Tramways 


1/- i ... 


h-i 






5/- 


Apr. 6 










5.000 


10 


Oldham, Ash ton, and Hyde Elec. Tramways Ord. 
Do. do. do. 5% Cum. Pref. 


7h ' 5/- 


83-8g 


+ i 




9^ 


M,u- 25 


6 19 3 






5.000 


10 


5% 5% 


8-8J 


- 4 






6 1 3 


I 




100.000 


1 1 Perth (W.A.) Electric Tramways Ord 


5% 1/- 


^ in 


1 


7 5 6 


Mar. U 


ft 


245.000 


1 


Potteries Electric Traction Ord 


nd. 


i-4 






9 3 


Mar. 


i 


i 


245.000 


1 


Do. do. 5% Cum. Pref. 


5 6d. 


4-2 


+ * 


11/- 


Apr. 10 


8 


F^b.. Aug. 


*^ 


4 


24.912 


10 


Provincial Tramways Ord 


3/- 5/- 


4^5i 


+ i , ... 


4i Jan. 23 


7 12 6 Vtr, 


.5i 


4 


10,000 


10 


Do. do. 6% Cum. Pref 


6/- 6/- 


9i-104 






lOfrt Feb. U 


5 14 3 June, Drc. 


114 


lOj 


30.000 


5 1 Rangoon P^lec. Try s. & Supply Co. 6% Cum, Pref. 


... 1 3/- 


5i"53 


+ i 




^ 


Apr. 6 


5 4 6 


June, Dec. 


5^ 1 5 


250.000 


SlOO 

SlOO 

10 " 


Rio de Janerio Tramways Light and Power Co. 


1 


34^35 




- 3 


3714 


Feb. 5 
Apr. 23 








85.000 


Sao Paulo Tramway. LiKht, and Power Co. 


8s2i $2i 


129-134 


+ 81. 




131 


6 6 


Apr., Oct. 


145 101 


6,343 


Siiowdon Mountain Traniroad Ord 






5—8 














169.570 


1 1 S. Metrop'ii Elec. Trys. & Titg. Co. 6% Cum. Pref. 


6j{d. 


m- 


i-\ 




- A 


19/- 


Mar. 3 


6 8 


Feb., Aug. 


l-h I 


3.900 


5 


Hontliport Trjimways 

Star Onuiihiis 54% Cum. Pref 






3-5i 




1 












30.000 


5 


2/9 


for '05 




... \- i 








Jan.,4ii\y. ' U ^ 


40.000 


5 


Yorkshire (West Ridiug) Elec. Trys. Ord. 






1-li 


... 1 ... 1 ... 






Mar. 


1? 
3; 


t 


46,261 


5 


' Do. do. do. 6'\, Cum. Pref. 






34-38 


' + k 


1 ... 


1 72/6 


Jan. 22 




Mar. 


3ft 



ELECTRIC RAILWAY SHARES. 



1.8S3,610i- Stk. 


Central London Ord. Stock • 


3 


3 


74—77 


+ 6 ' ... 


76 


Apr. 30 3 17 
Apr. 3b 5' 3 9 
Apr. 20 ... 
Apr. 23 5 14 6 


Feb., Aug. 


82-' 
50* 


1 544 


l,480,000i' Stk. 


City and South London Cons. Ord. Stock 


24 
"llidT 


H 


39—41 


+ 2 
... - i 


39f 
20/- 


Feb.', Aug. 


1 39 


78,000 10 


Great Northern and City Pref. Ord. 4% 

O.N., Piccadilly, and Brompton Ord 


^U 


Feb., Aug. 
Feb . Aug. 


3^ 
8 


1ft 


159,000 10 


4/- 


4/- 


6-7 
18^ 14 


-H 4 ... 


64 

28/S 


4 


50.000 10 


Liverpool Overhead Ord 

Mersey ('ons. Ord. Stock 


— ;^- 


6d. 


Apr. 10 


1 13 6 
Nil 


Feb., Aug. 
Feb.. Aug. 


2 
7 


U 


l,412,262i' Stk. 




2-4 


2 


5,732.0621' Stk. 


Metropolitan Con^ 


4 


4 


42^-43 


+ 2 


42,^ 


Apr. 30 
Apr. 30 


1 3 6 

Nil 

12 10 6 


Feb., Aug. 


60i 


314 


3,235.0001' Stk. 


MetroiK>litan District Ord 






114-124 


-h 1 


113 


Feb., Aug. 


19i 
89 


! 7i 


2,499,2001- ... 


Underground Electric Railways Co. 0! I.>ondon, 
Ltd., 5% Profit-sharing Secured Notes. 
Do. do. Deposit Receipts ... 


5% 


ann. 


36-40 


... -4 


38 


Apr. 23 


Jutu, Dec. 


34 


1,100.000 






36^^ 


... - 4 


..»t 


Apr. 24 








1 ... 



* Date of flmtl payment is given in italics. 
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The accumulation of a sum sufl5cient to pay off the whole amount at 
that date would require an annual charge of ;f2.ioo, even if the rate 
of interest were taken at 4 per cent. Only ;f5oo has been appropriated 
on this occasion. Still it is well that a beginning has been made, and 
that the dividend on the ordinary shares has not been advanced 
beyond the rate paid in recent years, that is to say 6 per cent. 



TH< CITY OF BIRMINQHAM TRAMWAYS. 

This company's sphere of operation is much reduced, and 18 13 
route miles were worked as compared with 3385 the year before. The 
receipts per passenger diminished from i-24d. to -gSd., and the 
expenses from •73d. to •64d., the working ratio increasing from 59 per 
cent, to 64 per cent. The revenue account baldly states ;f82,539 as 
the cost of general working and renewals without further detail. 
The return on the ordinary shares comprises a dividend of 5 per cent, 
per annum, and a bonus at the same rate, making 10 per cent, in all, 
but the dissolution of the company is in contemplation, and although 
the various negotiations which have yet to be carried on with local 
authorities make it inadvisable to put the company into liquidation at 
present, the chief interest for all shareholders lies in the balance 
sheet rather than in the revenue account. The capital outlay to date 
is given as ^534,028 ; against this may be set the reserve account of 
/43i,768, together with ;f27,353 the appropriation for this year, making 
;f 459, 121. This leaves ;£'74,907. Stores, the debenture redemption 
fund, investmenjts and cash, together with sundry debtors and debit 
balances, amount to ;^552,68i. Thus the total value of the assets may 
be taken at ;^627,588, on the assumption that the reserve is sufficient 
to cover losses on investments as well as depreciation of plant and 
construction. Deducting from this the amount of debentures out- 
standing, /3oo,ooo, and sundry creditors, credit balances and other 
liabilities amounting to ;f37,o86, we have /290.506 to cover a total 
issue of shares of several denommaiions to the amount of ;f 284,188. 
So far so good, but the result of this examination is not worth much, 
because the figures upon which it is based are not supported by 
sufficient facts to make them convincing or even persuasive. 

It is much the same with the other companies noticed. The 
statement of expenses is undetailed, the statement of statistics is 
perfunctory, and the statement of assets is practically absent ; in its 
place we have a barren exhibition of the capital sunk, and possibly 
lost for all that can be learnt from the accounts to the contrary. 

The directors of companies owning and working tramways would be 
well advised to take their shareholders and the public as well, more 
into their confidence in all matters of this kind. 

The present attitude of investors towards tramway enterprise is not 
so encouraging, that those embarked in the business can afford to 
disregard the legitimate demands of prudent investors for facts. 

Probably in these cases a policy of greater openness would disclose 
an actual condition of things better than that imputed to the com- 
panies, and it would in any case stimulate interest in the financial 
position and prospects of the tramways, and so benefit an industry 
which is most in danger from the apathy and indifference of the 
investing public. 

RIO TRAMWAYS, LIGHT AND POWKR COMPANY. 

A very interesting statement has been issued by the Rio de Janeiro 
Tramway, Light and Power Company, regarding the present position 
of the undertaking. It will be remembered that in order to provide 
for further capital requirements the company authorised an issue of 
;f 3,500,000 second mortgage debentures. A portion of this has already 
been raised on the Continent, with the result that Mr. Quellenec and 
Mr. Javal, of Paris, and Mr. Verstraeten, of Brussels, have been 
elected directors of the undertaking. The wide experience of these 
gentlemen, both technical and practical, and the financial group which 
they represent, should do much to strengthen the position of the 
company. 

With regard to the progress of the undertaking it is stated, in respect 
of the light and power business, that all the construction work in Brazil, 
which has been in hand for several years, is nearing completion, and 
that the electric light and power circuits are sufficiently advanced to 
enable the company to contract for business throughout the City of 
Rio, in which the great demand for power and light exists. Of the 
tramway system controlled by the company, comprising 130 miles, 37 
miles are worked by electric traction and 93 miles by animal traction. 
The electrical equipment of the latter is now being undertaken, and it 
is estimated that 30 miles will be converted to electric traction and in 
operation by the end of this year. 

After deduction of federal and municipal taxes the combined earn- 
ings of all properties controlled by the company showed remarkable 
growth, the gross last year having been /i, 291, 700. against ^1,097.000 
for 1906, and the net earnings ;f437.2io, against ^300,545. For the 
first three months of the present year gross earnings were as much as 
^^336,593. as compared with ;f 291. 910 in 1907, and the net earnings 
/i 23,480, as compared with £89,027. The board anticipate that, as a 
result from the works already completed, from now onward the earn- 
ings will show a steady increase, and that they will be greatly 
augmented when the contemplated works are completed. 



ELECTRIC TRAMWAY LEGISLATION. 

SKOOND RBADINOS.— In the House of Lords.— April 7, Metro- 
politan Electric Tramways. 

In the House of Commons. — April 6; London County Council 
(Tramways and Improvements) April 29 : London United Tramways. 

THIRD RBADINOS.— In the House of Commons— April 27 : Leeds 
Corporation. 

AYR CORPORATION.— A Commission sitting in Glasgow under 
the Scotch Private Legislation Procedure Act passed this Provisional 
Order application on May i. There was no opposition. The Order 
authorises the Corporation to construct two additional tramway lines. 

BLACKBURN CORPORATION. -This bill has been passed by a 
Committee of the House of Commons, but the part of it proposing to 
give the Corporation power to run motor omnibuses was rejected. It 
was opposed by the railway companies, and the case for it was not 
supported by estimates of revenue and expenditure. The tramway 
extension proposals were authorised. 

KDINBUROH CORPORATION (TRAMWAYS, KTC) ORDER 
CONFIRMATION.— This is a bill just introduced in the House of 
Commons to confirm a Provisional Order granted by the Secretary 
for Scotland to enable Edinburgh Corporation, among other things, 
to construct a tramway three-quarters of a mile in length, as an 
extension of their Gorgie Road line to a new cattle market in Slateford 
Road. 

LANARKSHIRK TRAMWAYS —This application for an Order 
under the Scotch Private Legislation Procedure Act came before a 
Parliamentary Commission sitting in Glasgow on May i. The objects 
of the proposal are to extend the time by three years for the com- 
pletion of certain authorised tramways, and to enable the company to 
run omnibuses and to raise additional share capital to the extent of 
;f 153,000, with ;f5i,ooo of additional borrowing powers. It was 
mentioned that the length of lines already completed was 15J miles, 
and 12 miles more had yet to be constructed. There was no opposition, 
and the Order was passed. 

NOTTINOHAMSHIRK AND DKRBYSHIRK TRAMWAYS.— This 
is a new bill of which notice was only given on April 7, and it remains 
to be seen whether the Parliamentary standing orders will be sus- 
pended to allow it to proceed this year. It is largely the outcome of an 
agreement recently arrived at between the promoters (the Nottingham- 
shire and Derbyshire Tramways Company) and Nottingham Town 
Council. The bill proposes to extend the time for the purchase of 
lands and the completion of tramways authorised in 1903, to transfer 
to Nottingham Corporation the powers to construct certain of the 
authorised tramways, to confirm agreements for running powers, to 
alter the capital of the company, to enable the Corporation to make 
additional tramways, and to lease any part of their tramways to the 
company, etc. 

WIDNKS CORPORATION.— This bill has been passed by a House 
of Commons Committee. It authorises the Town Council to run 
motor omnibuses for the benefit of a somewhslt scattered district, 
which does not have sufficient population to warrant the construction 
of tramways. 

LIGHT RAILWAY ORDERS. 

The Light Railway Commissioners have submitted to the Board of 
Trade for confirmation the North Shropshire Light Railway Order, 
1908, authorising the re-construction and working as a light railway of 
certain parts of the railways and works of the Shropshire Railways 
Company in Shropshire and Montgomeryshire ; also the Aldershot and 
Farnborough Light Railway Order, 1908, authorising the construction 
of light railways in the urban districts of Aldershot and of Farnborough, 
in the county of Southampton, and in the rural district of Farnham, in 
the county of Surrey. 

The Commissioners have issued their draft Tickhill Light Railway 
(Amendment and Transfer) Order, extending the periods limited by the 
Tickhill Light Railway Order. 1901. as amended by the Tickhill Light 
Railway (Extension of Time) Order, 1904, for the compulsory purchase 
of lands for and for the completion of the railways and works thereby 
authorised, and authorising the transfer to the Great Northern Railway 
Company of the powers conferred by those Orders on the Tickhill 
Light Railway Company, and giving powers for the construction of 
additional lines and for other purposes. 

The Commissioners have fixed local inquiries as follows : Blackburn, 
Whalley, and Padiham Light Railways (Revival and Extension of 
Time) Order on Friday, May 8, at the Town Hall, Blackburn, at 
9-45 a.m. ; Southend and Colchester Light Railways (Extension. Time, 
New Works, etc.) Order on Wednesday, May 13, at the Public Hall, 
Burnham-on-Crouch. at 11 a.m. 

The Board of Trade have confirmed the London United Tramways 
Light Railways (Extension of Time) Order, 1908, amending the London 
United Tramways (Light Railway Extensions) Order, 1904. The Board 
have decided to require the promoters of the Barton and Immingham 
Light Railway Order to provide a bridge instead of a level crossing 
over a road at Barrow-on-Humber. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

TABLE I.-T0WN8 WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 



Name. 



Tear Ended. 



Aberdeen 

Ayr \. 

Birmingham ... 

Blaclibam 

Blaclipool 

Bolton ~\7. .. 
Bradlbrd "... 

BH^htoh Z ... 
Burnley ... 

Barton-on-Trent 
Bury 

Chester ... ... 

Chesterfleid 
Colchester .., 
Croydon ~^ ^.7. 
Darlington ...| 

Darwen 

Derby 

Doncaster ^ 
Douglas (LO.M.) 

Dundee '... ~ 
East Ham 



Gloucester 

HaUlfaK :r 
llford ... 
Ipswich ... 
Keighley. . 
Kilmarnock 

Kirkcaldy 

Lancaster 
Ulth .. 
Uncoin ... 
Liverpool^ 
Lowestoft ] 
Maidstone 
Manchester 



]lelson_ ... .. 

iewport(llon.)- 

Hottingham ~. 
Oldham 

Pertti ..." .. 
Piynioutli_ ^ 
Bochdale... 

Botherham" T 
Balford ... 

8outhampt^~ 
Bouthport 

South Shields ._ 
8talyb*ge, Hyde, 
MoBBl^y^D*kTd 
Sunderland ^. 
WaUasey 

waisau ::. 

Warrington ~"77! 
Hfest Ham .^ 
Wigan ... .. 
Wolverhampton 

fannonth(6t0- • • 



Mav 31, 1907 
May 15. 1907 
Mar. 31. 1907 
Mar. 25. 1907 
Mar. 31, 1907 

Mar. 31. 1907 
Mar. 31. 1907 

[Mar.'31, 19OT' 
Mar. 31. 1907 

M»ir.31,1907 
Mar. 31, 1907 

Mar. 25. 1907 
Mar 31.1907 
Mar. 31.1907 
Mar. 31. 1907 
Mar. 31, 1907 
Mar. 31,1907 
Mar. 31. 1907 

Mar. 31. 1907 
Mar. 31, 1907 

May 15, 1907 
Mar. 31. 1907 
Mar. 31,1907 

Marr31, 1907 
Mur 31.1907 
Mar. 31. 1907 
June 30. 1907 
May 15. 1907 
May 15 1907 
Mar. 25, 1907 
May 15, 1907 
Mar. 31, 1907 
Dec. 31. 1906 
Sep. 30, 1907 
Mar. 31. 1907 
" Mar. 31, 1907 

Mar. 31. 1907 
Mar. 31. 1907 

Mar. 31. 1907 
Mar. 25. 1907 

May 15, 1907 
Mar. 31, 1907 
Mar. 31. 1907 

Mar 31, 1907 
Mar. 31, 1907 

MarTSl, 1907 
Mar. 31, 1907 

Jtfar:31,1907 
Mar 31,1907 

aiar. 31, 1907 
Mar. 31, 1907 
Dec. 31, 1906 

Mar. 31. 1907 
Mar. 31, 1907 
Mar. 31. 1907 
Mar. 31, 1907 

Mar. 31. 1907 



Electric 
Traction 



Inaagarated. ; ^ 

Dec, 1899 e7 
Sept.. 1901 _ ,, 
Jan.. 1904 
Mar.. 1899^ ^^ 
Jane, 1899 ^ 

Decri899~ ~ , 
July. 1898 , , 

Nov.^i901 ^7 
Dec. 1901 ,. 

Aujr.. 1903 . . 
June, 1903 " ,, 

April 1903 ~7 

Doc. 1904 ,. 

July. 1904 ^ 
June. 1906 

June. 1904 ! , , 

Oct., 1900 ,. 

July, 1904 I ,, 

June, 1902 ,. 
H. 

C. 

July, 1900 E^ 
June, 1901 ^^ 
April, 1904 1 " 



^^LT^'l Borrowing 
(single Powers 

track). ! *^«>^«"- 



♦ 3 


69 


42 


42 


87 
* 9 
17 


67 
6 

15^ 



June, 
Mar., 
Nov., 
Oct., 
Dec^ 
Feb.. 
Jan.. 
Aug., 
Nov., 
Nov., 
July^ 
"July, 
June, 



1898 I ,^ 

1903 ' ,^ 

1903 ,, 

1904 ., 

1904 , ,, 
1903 I ,, 
1903 I ,, 

1905 I ,, 
1905 ; 2 
1898 I E. 

1903 il 

1904 ,, 

1901 ! ;, 



Feb.. 1903 
April. 1903 

Jan., 1901 
May, 1902 

Nov.. 1905 
Sept., 1899 
May, 19(tt 

Jan7l903 
Oct., 1901 

Jan., 2900^ 
July, 1900 

Mar.. 1906 



^fh. 
27 
9 

17 
3 
42 
87 
9 
17 
14 

• 5 
9 

17 

• 9 
6 

5 

7 
19 
8 
7 

E.15 

10 
3 
2 

24 
12 
12 

• 2 
52 

n 

IT 
6 
5 
7 
4 

11 
2 

104 
5 
2 

111 

*43 

JL14 

3 

"14 



Clu. 
60 
^2 

64 
30 
69 
42 
67 
6 
15 
20 
32 
70 I 

21 1 
35 i 
68 I 

3\ 
44 I 

71 
13 
1 

42 
40 
60 
41 
61 
41 
39 
26 
28 
70 

9 
42 
62 
65 
76 
77 


79 
23 

6 
57 
54 
69 
40 



35 58 

27 20 

_^8 31 

8 40 

15 

24 45 



5 
10" 



May, 1904 

"Aug.. 1900 TT 

Mar.. 1902 , , 

Dec, 1902 . , 

April, 1902 ,, 
Feb., 1904 
April, 1901 

April, 1902 I 2 

June, 1902" 1 Ei 



36 


40 


*38 


20 


16 


22 


10 


61 


* 8 


78 


'.', 10 


21 


27 


57 



19 40 



12 


55 


15 

' 2 


2 
5 


9 


52 


26 


35 


24 


70 


20 
4 



40 


12 


4 



350.000 
105.000 
1,079,687 
400,337 
424.490 

632,760 
1,192,626 

279,070 
278,892 

100,073 
407,800 

92.991 
95,000 
70.748 
336,611 
107,500 
93,400 



92.500 
54.020 

160,442 
151.000 

663,75T 
142.603 
116.471 

50,934 

65.(X)0 
200,000 

60,000 
225,000 

98,519 

2.442.600 

129,230 

25.000 
1,875.015 

38.000 
264,500 

730,300 
507.769 

70.000 
182,856 
354,491 

IJ28,550 
1.192,246 

202,539 
292,000 

252,171 
325.270 

304.086 
140,436 
188,144 

128.050 
509.119 
461,570 
279,228 

144,500 



Borrowing 

Powers 
Exercised. 



317,140 
70.000 



Unex* Total 

hausted Capital 

Borrowing Expendt- 

Powers. ture. 



743.037 
328,087 
281.390 

528.027 
902,878 

274.070 
252,896 

88.336 
225,525 

_ 73.991 
68.528 
68,755 
254,010 
75.165 
85,400 



84.200 
54,020 



160,133 
126.000 



32,860 
35,000 
^36,650 
72.250 
143.100 

1MT733 
289.748 

^000 
25,9% 

11.737 
182,275 

19,000 
26,472 

1,993 

82.601 
32,335^ 
8.000 



8,300 



309 
25,000 



393,764 


269,987 


142.396 


207 


110,000 


6,471 


46.004 


4.930 


54,615 


10,385 


88,693 


111.307 


51.550 


8.450 


171,345 


53.655 


43,072 


55,447 


2,044,775 


397.825 


79,231 


49,999 


25.000 




1.558,669 


316,346 



345,025 

79,934 

850,916 
330.563 
281,390 

^71,760 
903,368 

~ 274. 905 
185,325 

92.971 
"242.466 

_77.662 
68.529 
68.847 

270,043 
76.293 
85,436 

175.247 

"_ 84,735^ 

55,514 

312.886 
164,064 
127,326 

393,280 
M2.396 
114,354 
46.004 
54.078 
89.404 
41,339 
179.796 
39;231 
1,901,997 
" 79,231 
26,255 



1,725,845 



Capital 
Expendi- 
ture per 
Mile of 
Single 
Track. 
12,433 
8.283 

13,469 
16,195 

11.093 
9.321 

15,994 
13,005 

9.415 
13,757 

'12,064 
11,714^ 

8.673 
13.813 

8,584 
11,928 



8^051 

8,882 

12,746 
12.855 
10,186 

" 7,516 
12^546 
7,687 
7,526 
9,788 
11,499 
8\590 
15,046 
13,243 
18,288 
13,233 
11,477 
15,538 



Loans 
Out- 
standing. 

299.970 
62,752 
732,016 
236,042 
281,390 

"~3'nT482" 
756.992 

257.186 
175,331 

[^83.746^ 
223,500 



Sinking 

Fund 

and 

Loans 

Repaid. 

17,169 
4,820 
11,021 
81,647 
54.624 

~71,801 
200,046 

~ao,885 

23,012 



8,246 



70,221 


5,141 


65,000 


2.557 


65,858 


4,214 


224,234 


35,276 


69,425 


5,540 


73,879 


13,658 


159,722 


15,525 


79,300 


5,727 


49,166 


4.889 


258,824 


47.613 


146,323 


20,775 


123.333 


3,993 



333,287 
129.549 
106,098 
39.891 

^.615 

83,750 
46,250 
179,062 
48^061 
1,604,435 
75,136 
25.0a 
1,436.184 




294,461 
138.150 
151,000 

100,446 
353,753 
459.670 
245.861 

iioTooc 



34,500 



Depre- 
ciation. 
Renewal, 
I and 
Reserve 
Funds. 
40,155 
14.954 
25,932 

13,236 

[48.622 
! 38.024 

3,165 
20,793 



5,904 
332 



1,150 



3.000 

"^,780" 
3.442 



4^.149^ 

_13,054 
4,674 
6,827^ 

151 
4,943 
5,651 

^,873 
2,819 

503.941 
5,076 
1,250 

144.197 



2,371 
18,003 



8,544 
6,532 



1,641 
"1,267 



238,354_ 

2.000 
320,028 



1.046 

53.668" 
6,119 



Traffic. 

65,853 


Income. 




Other. 


Total. 
66.687 


834 


14,672 


541 


16.218 


132.662 


3,762 


136,424 


52.811 


2.141 


54.952 
51.506 

111.294 


50.554 


952 
359 


110,935 


227.495 
48,898 


4,612 


232.107 
50.653 


1.755 


62,076 


728 


62.804 


15,102 


~ 430" 


15.532 


50,518 


131 


50.640 


10.274 


329 


10.603 


10,989 


503 


11.492 


10,787 
61.091 
10,820 


580 
975 


11.367 
62.066 


323 


11.143 


13.327 
E 37,558 
H 4,184 


681" 


14,008 
38.429 
4.331 


871 
147 


12.030 


337 


12.367 


20,220 


1,314 


fil.534 


56,921 


751 


57,672 


46,435 


653 


47,088 


14,192 


841 


15.033 


' 75.986 
24.478 


1,341 
- 912'- 


77.327 
25.390 


21,262 


780 


22.042 


8.019 


222 


8.241 


8,246 


357^ 


8.603 


13.230 


473 


13,703 


5, .360' 


119 


5,479 


> 26,380 


643 


27.038 
5.845 


5,741 


104 


563.777 


7.439 


571.216 


10,937 
5,650 


349 


11,286 


241 


5,891 


; 712,976 

1 


6.697 


719,673 


7.264 


55 


7,310 


j 32.547 


652 


83.190 


|T37.998" 


1,995 


139.903 


92,763 


1,315 


94.078 


t 7.985 


411 


"8.386 


, 31.256 


10 


31,266 


53,830 


308 


51.138 


26,917 


819 


27.736 


232,551 




232.551 

~5i:oo4- 


49.636 


1,368 


18,176 
23,992 


307 


18.483 


46 
" 342" 


24,038 
38,808 

72TM6 


38.766 


72,054 


42.254 


630 


42.884 
26.046 


26,400 


546 


'19:204- 
116.793 


336 
2.982" 


19.540" 
110.775 


61.101 


1.368 


62.460 


43,183 

2.375 


640 
45 


43,883 
8,420 


. 21.390 


512 


21,002 



TABLE II.— TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION ANO LICHTINC PURPOSES. 



Belfast 

Bexley 

Birkenhead 
Bournemouth... 


Mar. 31, 1907 
Mar. 31, 1907 
Mar. 31. 1907 
Mar. 31. 1907 


Nov., 1905 1 
Oct.. 1903 
Feb., 1901 
July, 1902 


Cardiff :.." '... 
Olasgow ... 


Mar. 31. 1907 
May 31. 1907 


May, 1902 
Oct:, 1898 




"Mar. 31, 1907 


Feb., 1901 


Hull 


Mar. 31. 1907 


July, 1899 
Aug.. 1897 
May,"l904 
May, 1903 


Leeds 


Mar. 31. 1907 
Dec. 31; 1906 
Mar. 31, 1907 


Leicester 

London ... ..: 




Mar. 31, 1907 


Dec, 1901 




Mar. 31,1907 


July, 1904 


^rtsmonth 


"Mar. 31. 1907 
Mar. 31. 1907 
Mar. 31, 1907 

"Mar. 25. 1907 


Sep., 1901 
June, 1904 
July, 1903 
Sep., 1899 


Preston 

Reading 

IHeffleTd 



_E. I 73 18 i 

6 73 

23 79 

34 35 

♦10 

_36 50 

165 47 

♦ 10 55 
33 

* 3 20 
27 15 

"96 50 



J7" 
HlOO 



H. 
E. ' 



B116 55 

"53 

*6 10 

9 6 



1,225,448 


1 1,060,000 


165.448 


1.115,784 


15,232 


1.060,000 


22,256 


13,000 177.832 


3,307 


181.130 


98,259 


%,984 
357,854 


1.275 


94,858 
357,991 


13,723 
14,914 


90,854 
306,891 


6,130 
'50,964 


11,419 
U.025 54,252 


1,569 
1,156 


12.988 
. 55,408" 


366,266 


8,412 


381,554 


381,554 




401,668 


11,664 


368,221 


35,518 


24.999 83,663 


360 


i 84,023 


802,039 


732,383 


697656 


767,109 


" 20,948 


689,467 


73,808 


97277 106.551 


127564 


i 110,115 


3,100,000 


2,227,353 


872.647 


3.104,061 


18,746 


1,679,974 


547,379 


1,122,104 887,381 


87461 


1 805.842 


646,284 


398,957 


2477327 


412,902 


12.512 


325,819 


82.507 


44,360 78,115 


3,081 


1 81,196 


~488.673~ 


436.543 


52.130 


" '436,543 " 


~ 16.057 


436,543 


67.357 


74,77b '1 121,186 





131,186 


1,340,374 


1,340.374 


... 


1.303,815 


13,494 


1,167,263 


213.248 


33,270 


323,913 


3,891 


327,794 


734,838 


678,805 


" 56,033 - 


677,829 
6,736:737 


18^320 
31:077 


651.645 
6.133:564 


1 46.672 
1 603;i73 


41,448 
141,855 


114,752 
567,694 
810,320 


1,776 
14,676 


116,528 
582.990 
824.996 


1,413.989 


1,164,028 


249,%1 


1,150,701 


21,711 


1,029,992 


152,476 


43,515 205,262 


3,392 


208,654 


128,300 


127.255 


1,045 


127,374 


14.036 


115.546 


11.709 


2,113 1 21.542 
770 


542 
88 


22,084 
858 


672,272 


i 661.714 


10,558 


670,157 


23,514 


618,341 


100,715 


48,695 ' 98.911 


3.103 


; 102.014 


224,102 


, 187,269 


36,832 


187,269 


10.888' 


167,775 


, 14,487 


9,907 ] 37,7% 


150 


, 37.946 


231.658 


, 231,658 




220,783 


16,742 


204,993 


1 22,548 


7,466 1 32,661 


972 


' 83,633 


1,163.646 


1 1,133.770 


29,876 


1.172,279 


17.683 


970,620 


1 196,278 


74.245 


276,907 


2,679 


1 879.586 



E— Electrio trolley system. 

K Conferred 



28 40 
J17 16^ 
13 15 
66 J8 

H— Horse lines. C— Cable lines. * Indioates lines leased. t Lines on which running powers are exercised. 

I Horse, conduit, and electric. 2 Surfaoe contact. ' ^ 

by Annual Money Act, which limits amount for each financial year. Powers not exercised are lapsed^ , 

i-ziyiLi^^o Dy 



%xe exerctsea. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE I.-T0WN8 WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Name 

Aberdeen ^.. ". 

Ayr _ •• 

Birmingham _ .. 
Blacliburn ..^ 
Blackpool ... 
Bolton ... _ . 

Bradford 

Brlgliton ... . 
Burniey ^.. 
Burton-on-Trent 
Bury ... .^ _ 
Chester ..^ 

Cheiterfleld^ 

Colchester 

Croydon 

Darlington 

Darwen ... • 
Derby 

Doncaster ... 
Douglas (I.O.M.) 

Dundee 

East Ham ... 
Olonceiter r.. 
Halifax \^ ^ 

flford 

Ipswich 
Keighley 
Kllmarnoclc 
Kirkcaldy^.. 
Lancaster ..^_ . 
Leith . 
Lincoln ^. 
Liverpool .. _ 
Lowestoft .^ 
Maidstone ^..._ 
Manchester 
Nelson ... - 

Newport (Mono 
Nottingham 

Oldham 

Perth.. ^ 

Plymouth 

Rochdale ... 

Bother ham 

galford _ 

Southampton .. 
South port ..^ 
South Shields 
Stalybridge, Hyde. 
Mossley,ftD*lilnrd 

Sunderland 
Wallasey ... 
Walsall ..^ 
Warrington 
West Ham . 
Wlgan 
Wolverhampton 

Yarmouth (Ot.) 



16.754_ 
' 5.295 
27.511 
11.779 
10.648 
25,522 
62.24^ 
15,047 
14.251 
4.758^ 
11.719 
2,752 



Operating Expenses 

Repairs & 



General. 



6.548 

1,815 

9.298 

5.016 

5.646 

_6,445 

19.909 

5,652 

4.855 

1.654 

' 5,877 

1.509 




2.691 


635 


5.669 


1.285 


17.515 


4.862 


5,551 


671 


5.208 


751 


E11.179 


2.045 


H 1.497 


165 


5,509 


994 


4.019 


1.756 


14.020 


5.748 


12.901 


5.059 


5.472 


1.402 


19.550 


7.616 


8.206 


2.450 


7,645 


1,752 


2.525 


548 


2.990 


747 


4,550 


822 



858 
5.795 
1.922 



14.80 7 

409 

7.417 

5.942 



652 ; 


2.708 


- 405 


184 
• 144 


5.612 


- 993 

- 2.837 


150 


12.929 


- 3.729 




2.518 


- 502 


5.877 


■l'70.629 


^ 27,565 




5.959 


- 1,768 




1.608 
211.891 


4 374 


29,560 1 


+ 55.000 




1.915 


61 




12.122 


+ 1.384 


2.811 
6.447 


55,195 
52.587 


+ 23,744 
+ 8.665" 



_81.S_ 
40,822 
27.166 

J6,094 
12.447 
72.419 
48,821 
2.154 
24,537 
14.270 



8,885 


1,465' 


90.585 


4.459 


14.454 




7.257 


6.526 


11,900 


111 


1 6.865 




51.574 


704 


15,718 


221 ' 


10.852 


1.055 


7.095 
47.556 
15.648 


127 
162 



266 
19,286 
7,652 



8,949 
8.751 
J[.875 
5.099' 
5.195 
14,902 
18,456 

5,576 



4.946 
2;859 



6.115 
9.014 




TABLE II.-T0WN8 WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 



772 




1.446 
212~ 


" 4,201 

i4.889 
" 2.555 




i.grr? 


_ ^•^- 


2.551 


469 


6,259 


... 
269 


5.000 
_4,589^ 


650" 


7,722^ 


' " Z" 


5.785 

t 


nON AND LIGI 



1,278 

_5.615 

J6U 

26.546 

275 

_ 150 

2,li7 



4,528 
J0^629 
21.740_ 
10.548 



_81,824 
14,454 



15.507 
12.011 



+ 13,000 



661 
555 


15.064 
25,154 
11,060 


- 8.169 

+ 7,124 

^~4.S7r 


2,810 
1.550 

559 


5.910 
53,528 
50,040 

' 18,080 
~ 5.55S 


+ 1.310 
+ 13.990 
- J6.M2 

+ 2,191 
+ 2,294 



Belfast 


54.752 


12,296 


Bexley 


5,229 


1,514 


Birkenhead 


15.049 


5.092 


Bournemouth 


22,562 


6.175 


Cardiff 


56.895 


9,584 


Glasgow 


245.021 


86.791 


HnddersAeld 


18.959 


5.951 


Hull 


50,592 


8.955 


Leeds 


87.112 


29.405 


Leicesur 


41.905 


8.825 


London 


H 202.485 


69.981 




E 215.906 


88.654 


N 'castle onTyne.. 


56.004 


16,556 


Northampton 


K 5,765 
H ... 


1,894 


Porumouth 


26,501 


7.660 


Preston 


10.071 


4,505 


Residing 


8,515 


5,725 


Sheffield 


97.590 


20,245 



20.2 77 
K645 
7.506 
10,154 
11,802 
122,126 
12,086 
21.501 
57,440 
10,057 
52.221 
84.065 
20.482 
1.559 

6.029 

4.004 

^2.618 

29,662 



15,955 
2.658 
5.858 

14.570 
7 ,094 




103.298 
8.846 
33.505 
53,441 
68,174 

485.256 
40.041 
70.178 

171.210 
68.040 

584.368 

468,103 

106.882 
11.286 
1.245 
45^755^ 
»).7f3 
18.283 

168.419 



77,881 



111 



4.142 
21.905 
50^582^ 
49.185 

410.586" 
41.155 
51.008 

156,584 
47.588 

556.893 

102.572 

10,798 

56.259 
17,165^ 
15.570 
111,167 



127" 
1,874 

5.510 

505 

818 
9.512 

551 
I 
4,424 ) 
5.071 

110 

555 



812 



54^9 
5.152 
11.891 
12.1 85 
25.158 
65.769 
12,185 
12.942 
45.005 
22.761 

174,778 



21.175 
1.810" 
9.289 
_12,756 
19.729 
49,777 
9.808 
9,528 
58.029 
11.872 

1^.155 



34,525 54,255 



4.555 
19,697 
5,822 
6.558 
41,595 



5.728 
16,217 
5J75 
5.607 
25,716 



15.000 



200 


517 


206 
6.664 






1.915 


9.952 


168.408 


51,951 


806 


12.427 


1.206 


1.224 


10,604 




i.946 


11.481 


575 


396 


15.110 




1,425 


35,000 


22,285 


4.566 


555 


5.924 



1.109 



145 
2,203 



1,355 472_ 

6.261 4.305 

'5,568_ 
5.060 

20,000 i 2,000 



68^514 
4.542 
21^905 
51.425 
44,780 
545.817 
56.452 
54,298 
%.&54 
48.159 

586.645 

75.959 

9.908 
47,587 
17,165 
15.570 
91 .512 



9.478 
673 

1.031 

4.406 

70.279 

5.026 

nsa 



- 2S.S 
4 28.» 



1.61 
9,« 



+ 20,667 



H— Horse lines. 



E«— Bleotrio trolley lines. 



* Deficit on Revenue Account. 
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TABLE I.— TOWNS WITN COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Name. 


Approprli 

Carried 
Forward. 

~12.00d" 
512 


aionofNc 

Reserve, 


t Surplus. 

Reliel 

of 
Rates. 


Population 
Served. 

167,000 


Car 

Mileage. 

~lVsa9,«82 
878.1M 


Passengers 
Carried. 


Passen- 
gers 
Carried 

hZ 

Mile. 


Average 
Fare 
per 

Passen- 
ger, 

d. 


Average 

Journeys 

nSId 

of 
Populafn 

per 
Annum. 


Aver II ge 

Car 

Miles 

per Day 


Average 

Total 
Revenue 

Mile. 
d. 


Average 
Traffic 
Revenue 

Mile. 
d. 


Traffic 

Revenue 

per 

Mile 

of 
Single 
Track. 


Average 
Traffic 

Revenue 

per 
Annum 

per 

Head of 

Populat'n 

Served. 


Operating 
Expenses 

Passen- 
ger. 

If. 


Per- 
centage 
of 
Operating 
Kxpensej 
to 
Total 
Revenue. 
% 


Ab«rd«M 






17,676.008 
3^603.789 

10,094.028 

8.304.218' 
23,410,690 
46.728.977 
10.759,310 
11,%7,498 

3.583,527 


11-55 


" -95 


106-84 


95 


11112 


lom 


2.522 


8/4 
- 8/11 


•52 
•55 

-80 


Ayr 


992 




33.000 


9-51 


-98 


109-20 


104 


9*637 


9394 


1.520 


84-31 


Birmingham ... 


' -- - 






















~8i01 
- ATM 


Blackburn 




200,000 


l.00a,372 


1007 
8-66 
9-70 


1-25 
i-58 


50 
106^ 


105 


13'i5 


18-64 


2.219 
2,380. 


5/3 


Blackpool 




4.000 
97OT9 " 
10,000 


221,000 


9S8.838 
2,411,969 

S. 167,281 

1.118,890 

1,208,830 

421,317 


109 


12-89 


18*86 




-864 


Bolton 




1-14 


111-21 


1107 
10-78 
10 86 


11*03 


2.650 
2/547 

2.844 


10/5 


-63 


88-40 

6811 
68-86 


Bradford 


1 


324,000 
128,095 


9-043 
9-62 
9-92 
803 


117 

109 


144 
84 


im-09 

87-68 


10-566 
10 49 


11/5 
7/8 


•819 


Brighton 


2.410 


... 


•77 


Burnley 


1 




165,000 


1-31 
1072 


73 


100 


12-50 


1236 
8 60 


3,159 
1.529 
1.854 


7;6 


•83 


Burton-on-Tr«nt 


922 


~:!r 




52.000 


65 


58 


8-85 


5/10 


•78 


70-48 


Bury 


2.725 


124,726 
38.309 
38.000 
40,540 

154.342 
50.000 


1.276,227 
291.836 
278.417 
353.331 


9.944,897 
2.532,778 
2.302.037 
2.514,589' 


8 
8-687 


1-22 


79-73 


123-33 

92 


9-525 
8731 
10-01 


9-500 


8,1 


•677 


89-48 


ChMUr 




400 


•97 
1-U 


66-12 


8460 


2.654 


5/4 


-62 


88 


CheiUrAeld 


... 


8-36 


GO 


125 


9-88 

im 

9 76 


1.900 


5/9 


•62 


68 

81-8" 


Colcheiur 


- --'^ 




711 


102 


62*02 


86 


7-721 


1.522 


5/4 


-88 


Croydon 




1,502.408 

372.912 

240,893 

E. 849,248 

H. 109.083 


13,514,918 
3.169,036 
2,562,234 
8,381.460 
1.004,914 


8-99 
8-5 


1-06 
■82 


87-56 
63-3^ 


103 


9-915 


3,125 
1.217 


7/11 


-742 


66-87 
68-86 


Darlington 


1 


92-9 


7-171 


6964 


4/4 


-556 


Darwen 






41,864 
124,000 


10-63 
9-869 
9-222 


^•2 ._ 

1-075 

•999 


61 
} 75-70 


7109 


13*956 


13 277 


1.861 


6/4 


•807 


61-88 


Derby 


7.930 




J 10-86 
1 9-529 


10614 

9*908 


6/9 1 
59 


•64 
1-17 


88a6 
11S71 


Doncastor 


397 






41.500 


493,404 

H. 286.913 

C. !21,333 

1,162.792 

1,062.151 

319.096 

1.624,278 

619.117 


2,753,506 

2.161,667 

700.227 

15.554.905 

15.049,240 

3,182,111 

18, '899, 242 

6,586,754 

5.289,006 

r935,098 


5-55' 


1-05 


66-35 


122 


5-99J_ 
[ 12-672 


8-888 
11*899 
11 748 


1^143 
3,235 


•85 

1-144 

-546 


78-71 


Douglas (I.O.II.) 








} 7-017 
"13^3" 


1-696 
■878 


... ] 


70 Sum. 
79 „ 


6386 


Dundee 


' '" 5 


86 




164.500 


93 


81 ^ 


U-903 


2.323 

3,658 
948 
1,474 
2,156 
r.429" 
1.512 


6/11 


61 88 


East Ham 


- -;; - 


5,270 


125.000 


141 


•74 


120 


108 


10-64 


10 492 


7;5 

5/7 

8/6 

7/- 

5/10 

3flO 


-50 
•83 


61-88 

73 

74-85 


Oloucestor 


— ;;; 


50.715 
178.000 


6 
11-62 


1-06 


62-75 


94-93 
78 


6 958 6-59 
U-425 11-228 


Halifax 


^^7" 


•97 


106 


735 


llford 


70.000 


10-2 
808 
7-50' 


-89 
-965 

■994 

•84 

•692 


94 


126 


9-^46 


9 106 

7-8 
7 497 
6 018 


624 


67*46 


Ipswich 




73.000 
42,000 


664.233 
286,719 
328:829 
466.919 
194.977 
861,162 
137,186 
12,119,934 
343.190 


75-56 
46-07 


70-65 

100-41 


8086 

7 701 


-73 

' -644 


73-16 

62 


Kelghley 


~. " 






Kilmarnock . . 




-;;; — 


36.000 
34.063 


2.331.277 

4, '640. 618 
1.353,681 


7-09 

9-939 

6-96 


64-76 
136-2 


98-JiO 
53 
92 
112 
~55^~ 


6 ■ 279 


1,492 


4/7 
7/9 


•654 


73-79 


KlrYcaldy 




7-556 7 289 
6-759 6-611 


1,734 


■47 


66*89 






44,600 
113.251 


■950 


30-35 


1,117 
2,208 
1,938 
5,421 


2/5 
4/8 


-997 


108 


Leith 


... 




8,519,563 

1,437,946 

122,094.528 

2:622.922 

"1,186,566 

143.264,501 

2,035.300 

7,760.404 

3l';218,691 

18.647,731 
1,681.188 
7.324,347 
9,749,202 
5,743,298 

43,614.123 
9,437,596 
4,068,131 
5.654,929 
9,780.464 

17,483.132 
7,9'J5,451 
4, 814", 657 
4,965.2% 

55.502,836 

11.269.947 
9,276,025 
4, 296. 955 


9-9 
10-48 
1007' 

7-64 


-74 


75-23 


7-551 


7 382 
10014 


-504 
-64 


86-83 


Lincoln 


... 


52.500 
770.000 


•95 


27-39 


10*226 


2/2 
14/8 


68-80 

67 1 

87-64 

68 44 
63 18 
74-70 

69 90 1 

M _ i 

97 84 


Liverpool 




27.585 


1108 


158-56 


106 


11*315 


11 168 


•766 


Lowestoft 


— ^ - 


55.000^ 
17,000~ 


31,000 


100 


84-61 
91-27 

179 
48^46 

100-81 


67 


7-89 
9002 

11 12 
8-645 

10*311 


7 69 
8-633 

11 02 

8 880 
10-108 


1,827 
710 


7/- 


•83 


Maidstone 


374 


13,000 

800,000 

42,000 


197.050 

13,523.499 
203,203 


8-85 1-14 
9-23 119 
1001 -86 


92-5 
100 


8/8 
17/10 


•81 
-76 


Manchester 


1 — ■— 


4.556 


Nelson 


1.384~ 




93 
100 


1,881 
2.245 


3/5 

8/8-15 
10/10 
li;7 

4/8 


■645 
-677 
• 62' 


Newport (Mon.) . 


6,744 
3.665 


75,000 
254,568 


772,753 

2,731.552 

!. 818. 444 

229.951 

721,113 

1,201,364 

618.211 

9.268,933 

1,143,063 

447,821 

559.948 


lOM 
11-43 


1-007 


Nottingham 


1-06 


123 

116*55 

'49-45 

62-07 

95 

93-59 
124-6 

80 
129-9 

50^48 
101-88 
102 
123 

48 

59-82 
115 
185 


95-50 
104 

91 
90 


12*30 


12 13 


3,863 


Oldham 




5.000 


160,000 
34.000 
118,000 
102,614 
61.500 
350.000 
117,300 
31.312 
112,000 


10-25 119 


12*416 
8*779 


18 843 

8 349 


2.604 
939 
2.084 
1,8M 
2.692 
3,102 
3,050 
1.691 
2.337 


697 
•723 


Perth 


2,893 S~ 


7-32 
10-157 


1-14 


60-3 


Plymouth 


1-024 


10-406 1 10-403 


5/4 


■72 


69-92 


Rochdale 


... 
JL3,000_ 


811 1-32 
9-29 1-125 
8-27 1-27 
8-256 1-251 
9-08 1-07 

1009 1-01 
6-877 951 

11-38 1006 
9-27 1*27 


105 
109-56 


10-814 


10*793 


10 6 


-73 


88 


Rotherham 




" 


10*767 


10-490 


8/9 


786 
782 


67-97 
89 99 
71*70 

60 1 


Salford 


... 


115 -5 
70 


10-594 


10994 


13 3 


Southampton ... 


75 ;.: 


10-709 


10 421 


8/6 


•93 
•66 
-515 


Bouthport 
South Shields . 




102-5 
99 
95-03 


9*905 9-741 
10*30 i 10-28 


1L7 
4-3 


80-89 1 


Stalybrldge,ftc. 


^S39 




~7;i24 


92,811 
170.000 

65,000 
100.000 


1,422,122 

1,535,423 

862,123 

811,687 

429,786 

2,996.884 

1,452.458 

966.133 

601,535 


6*548 


6 942 


1,399 


8/4 


•784 


83-3 1 
69 66 i 
63 60 
99-727 
63-7 


Sunderland 




76-8 

81-4 
102 
103-42 

87 

83 

90 


11-314 


11 861 


3.687 

3.550 
J, 955 
1,989 
5,159 
2,456 


8/6 


•56 


Wallasey 




3.340 


11-94 
10-572 

10-9J1 


11 76 
10 398 
10 734 


13/- 
5/3 
4/7 
7/7 


-816 

-82 

•60 


Walsall 


1.310 


7-592 
11-55 


1-316 


Warrington 




9.668 


83.000 
308,284 

61.000 
100,900 


•93 


West Ham 


4,322_ 

2,191~ 
2.294 




13-88 1 '789 
7-76 1-26 
9-601 1-179 


11-243 i 10-963 
10-32 10-09 


-492 


60 00 


Wlgan 


— — 


20/- 
9/- ^ 


1-<W 


78 
87 78 


Wolverhampton 




91-93 


1 10-886 10-727 


1.763 


•691 


Yarmouth (Ot.) .. 






35,000 


7- 143 


1-199 


122-77 


73 -'J7 


8-737 


8 934 


1,775 


12/3 


798 


68 18 



TABLE II.-T0WN8 WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 



Belfast . 
Bexley ... 
Birkenhead 
Bournemouth 
CardlfT .. 
Glasgow ... 
HuddersAeld 
Hull 

Leeds 

Leicester... .. 
London | 

N*castle-on-Tynei 
Northampton . | 

Portsmouth ...I 

Preston 

Reading J 
Sheffield 



516 



1,031 
4,405 



5,026 
15,000 



25,279 



14.856 



4.025 



8.962 


349.180 




16.300 




117,000 




100.000 




164.333 


45,000 ♦ 


1,050.000 




120,000 


2.528 


266.762 


69.262 


463.495 


— -■-- - 


232.111 


13.584 


300,000 


1,000 


90.000 


'5,000 


202^000" 




120.000 




80,000 


20,667 


447,951 



9,396,898 


42.945,849 

1.737,2M 

11,696.691 

15, 503, 610 

24.438.164 

224,063.098 

15.252,150 

29,151,543 

73,024.853 " 

27,467.984 

131,165,027 

183.062.063 

45,506,468 

5,216,883 

184.072 

20,668.825 

8,459.742 

8,130.179 

75,966,299 


811 


-99 


123 


128 


8-21 


806 


2,473 


im 


•58 


M 1 


268.619 


6-46 
8-82 
7-65 
9*31 
1101 
8*50 
9-86 
9*92 
-8^3" 


1-70 ■■ 


106-58 


... 


11*604 
10-038 


10803 
9829 
11 37 


1,652 
2,261 - 
2,860 


14/- 


1*22 


88*11 


1.324.743 


1*113 
-l-4'8 
^1-046" 


100-83 


83-32 


9/3 


•687 


60 84 


1.765,098 


135 


d2 


11*42 


16/9 


•95 


63-68 


2,624.504 


148-71 
213 


99 


10-893 


9744 
10 468 


2,910 


12/11 


•653 
•52 


99 88 

83 9«r 

19 n 

"97 89" 

8883 


80.350.367 


101-20 


10-566 


5,035 


16/11 


1.794.691 


1*22 


127 


112 


10-79 


1038 


2,770 


13/- 


*63 
-58 


'2.956,406 


1*00 

1-065 


109 


113*68 


9-84 


9 84 


4,456 
5,552 


9/1 


7,454.321 


157-55 


111-38 


10*69 


10 56 


14/- 
9/11 


•563 
-60 


3,331.998 


1-002 


118 


99 


8-393 


8 269 3.101 


18 


HIS. 862, 718 
E 16,267,979 


9-46 
11-25 


1-04 
1*06 




82 
106 


10 093 

12*171 


9 828 5,762 
11-988 , 6,944 




1-069 
614 


100 -M 

86*74 


4.263.174 


10-67 
9-63 
7-77 


111 


152 


106 


11*75 


11-88 


3.871 


13/8 


•57 

•519 

1-624 

•531 


80*84 


E 941,715 
H 31.864 


-99 

1-00 


60 


90 


E. 9*78 
H.6-46 


988 

8*80 


2,459 


4/11 


B. 81-10 
H. 148 87 
^^44 ST 


2.199.823 


9-40 

9-35 
8-84 
10-870 


1-15_^ 
i^0i72 


102-32 
70-5 


83 


11 189 


10 791 


3.471 


9/9 


904.582 


132-92 


10-068 
8-78 


10 088 
8 93 


2,197 

2.476 


63 
710 
12/4 


•59 
•53 


84-n 

~ 84 


918.825 


-96 


110 


112 


6,604,696 


-898 


165 


104*6 


9-861 


.7.7 


4.174 


•546 


00 24 



Applied as special depreciation. 



H— Horse lines. 



E— Electric trolley system. 
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Specially Compiled for "The Tramway and Railway World." 



TABLE I.— TOWNS WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 





Average | Average 
OperatinKtOperatinit 

ExpenHesiEspeuses 


Average 
Number 

ot 
Cars in 

Use 
Daily. 


Number 

of 

Cars 

in 
Stock. 


speed Uqut% 
MiUs. 1 


Average 
Distance 

of 
Id. Fare. 

MiUs. 


Average 

Fare 
Charged 

MUe. 

d. 


Operating E 


xpeniei per Car Ml 

Repairs 

Mitten. P<>*«'- 
ance. 

d. d. 


lo. 


Name. 
Aberdeen 


Mile 

(exeludi'g 

Power 

Cost). 

d. 


Mile 

(including 

Power 

Cost). 

d. 


Traffic. 

d. 


General. 


Total. 

d. 


4-595 


6064 


44 


69 


T 1 704 


X'Zl 


•81 


2-625 


1-027 


-943 


1-469 


6064 


Ayr ... 


3-964 


5-234 


10 


19 


8 


130 


1-28 


-76 


2087 


1148 


-729 


1-270 


9 234 


Birmingham 








48~" 




' 








~l-76 




Blackburn 


5-38 . 


-'802 


~^ as 

24 


7 50 
6 


364 


1 25 


76 


2-82 


•72 


2-64 
2-35 


7S4 


Blackpool 


5-13 


7-48 


61 


400 






2-67 


-91 


1-55 


7 48 


Bolton 


4-47 


6-12 


58 


96 


7i 932 


1 40 


-TO 


2-518 


•639 
■925 


1-313 
T-476 


1-656 


6126 


Bradford 

BrUhton 


5-292 


7-412 


136 
32 


239 


7-20 2.040 


1 90 


801 


2-891 


2120 

2-412 

3-032 

1-62 

1-593 

1-602 

1641 

2117 

2-012 

1-439 


7 412 


4-99 


7-40 


50 


6J 512 


1 31 


•72 


2-799 


•784 
-963 


1-407 
1-387 
'-98 
•756 
-419 
•670 
-794 


7 402 


Burnley 


"6^18 


8-218 


27 


46 


7 405 


1-29 


•83 


2-836 


8218 


Burton-on-Trent. . . 


4-ei 6 25 


9-79 


20 


^ 181 


138 


-70 


2-70 


•93 


623 


Bury 


3-689 5-282 




47 


7-86 


~1&~ 


1-22 


-83 


2-204 


-729 


9-282 


Ghenter 


5-762 
3-56 


5-364 


6*4 


13 


8 


1-27 
1-38 
113 


•70 


2-265 


1-078 


9364 


Ctiester field 


5-20 
6-276 


6 


12 


718 108 


•79 


2-344 


•554 
■873 


9209 


GolcheBter 


4 159 


10 -68 


18 


e-ia 1 171 


•97 


2-492 


6276 


Croydon 


4-661 


6-673 


48 


60 


fi-88 i 725 


2-19 


•32 


2-798 
^2-285~ 


-777 
•432 
•728 


1-086 
-567 

1-893 
•581 
-741 
•792 

1-499 

1-267 
i-397 
-705 
1-740 
-821 
•825 
-434 
•466 
•406 
-830 


6 673 


Darlington^. ... 


3-284 


4-723 


U 


16 


6^ 151 
8-75 108 


1 098 


4 723 


Darwen 


5'817 


8-587 


6 


17 


1 05 


•81 


3196 


2-770 
2-009 
6-444 
1-742 

3- 132 

2-373^ 

i-547 

1-225 


8987 


Derby 


E. 4-318 
H. ... 


6-327 
10-837 


39 
5 
25 




... 1 ... 


i ^•le 

! 3-294 


•577 


6-327 
10-837 


Doncaster 


2-974 


4-716 
8 029 


13 
H 24 bum. 
C 9 „ 


7-8 


222 


1-29 


•8 


1-7 


-482 


4-716 


Dongtas (I.O.M.) .. 


4-897 


43 . 

14 

60 





( 1-9 
• 1 1-37 


1-23 Sum. 
l-*8 ,. 

•786 

•61 


[ 2-365 
~ 2-T93" 


1-033 

— .774 


8-029 


Dundee 


4-934 


7-307 


42 


6-3 


528 


1-168 
1-97 
1 60 
1 30 

1-373 


7 307 


Bast Ham 


4-999 


6-546 


25 


40 


7 


448 


2-915 


-687 


6 946 


Oloucester 


3-87 


5-10 


15 


30 


678 


217 
912 
2il 
216 


-62 

•77 
■74 


2-526 
2-886 

3-^ 
2-805 
2 559 
2-182 


-646 
1125 

•904 
-635 
•513 
■545 
-462" 
1-064 


9 102 


Halifax ... .. 


5-751 


8-552 


57 


96 


7-2 


2-801 
1-594 


8 992 


Uford 


4-778 \ 6 372 


14 


22 


7-9 


6 372 


Ipswich 


4-265 5-916 
3-306 4-854 


19 
7 


36 


8-30 


153 


093 
994 


1-651 
1-548 
1-405 
1-651 
2-249 
1-157 
1-7% 
"i-980 
2-22 
2-306 
2-03 
2-486 
2-015 
1-98 
2-848 
1-821 
2-386 
1-828 
2-678 
2-058 
—2-313" 
1-735 
1-83 
1-549 

2-665 

2-48 
1-555 
2129 
1-484 


9 016 


Keighley ... 


12 


7-61 126 


2-38 


4894 


Kilmarnock 


3-193 4-598 


9-11 


14 


7-« 


121 
184 


1 

1-50 
1-019 
1 36 


•97 


4-998 


Kirkcaldy 


3-306 


4-956 


18 


22 


64 


64 

999 
63 


2-437 


4 956 


Lancaster 


4-687 


6-936 


6 


12 


8 


96 
315 


2-793 


6 936 


Leith 


3-828 


4-985 


21 


37 


7 


2-476 


•692 
1-477 

1079 
•60 

1-662 
■98 


•66 

-913 
1-631 

-99 

-786 

-98 
1-025 ' 
1-530 
116 
1075 

•146 
1-715 


4 988 


Lincoln 


4-903 


6-699 


4 


8 


7 72 


1-75 


•428 


2-513 


6 699 


Liverpool 


5-655 7-635 
415 1 6-37 


389 


494 


8 


5.446 
196 
71-66 


2-379 


43 


2-945 


7 639 


Lowestoft 


14 
5 


19 


8 


univ'rs'l p 
1 


enny fare 


2-56 


6-37 


Ifaldstone 


3-854 


6- 160 


7 


6-1 


1 


2066 


616 


Manchester 


5-00 


703 


425 


566 


7-87 
10 


6,175 

108 

390 

15 


2 12 
1 


86 


3-04 


7 08 


Nelson 


3-971 
4-779 


6-457 
6-794 


6 
26 


9 


1 


2-494 


-452 


6 497 


Newport (Hon.) .. 


40 


6-67 


1-62 


61 
•65 

•871 

1-073 

•75 


2-305 
2-94 


■944 
1*10 


6 794 


Nottingham 


514 


7-12 


77 


115 


680 


1 62 
1 12 
1-01 


7- 12 


Oldham 


4-297 


7 145 


48 


80 


6-80 
6-29 


864 
120 


2-652 
2-619 

2-267 


•570 
-708 
-908 
•462 
-860 
•662 
•944 


7 149 


Perth 


3-473 


5-294 


8 


12 


9- 294 


Plymouth 


4-999 i 7-276 


28 


42 


7-28 


336 


1-79 


7-276 


Rochdale 


4065 6028 
4-640 7-318 


33 
17 


59 
31' 


7 495 


11* 

16 


95 
62 
89 
■79 


2-725 
2-937 
2-791 
2-947 


•878 

-843 

965 

1-475 

-981 

•42 

•695 

•650 

-931 

1-123 

1-216 

-853 


9 893 


Rotherham 


8 


272 


7 318 


Salford 


4-418 6-476 


125 


177 


7-78 


2.125 


1 50 


6-476 


Southampton 


5-366 7-679 


45 


51 


7 


557 
210 
222 


1-29 
1-3 


7 679 


Southport 


4-282 6-017 


14" 


26 


6-9 


■72 


2-415 


-883 


6 016 


South Shields . 


3-37 1 5-20 


15 


35 


6-80 


1-90 
124 


-8 


2-16 


-79 


520 


italybridge, etc... 


3-840 
4-374 


5-389 


41 


55 


6-78 


577 


2-515 


•630 


6-389 


Sunderland 


6-379 


45 
29 

17 


70 


7 ! 726 


144 


•68 


2-879 


•845 


6379 


Wallasey . . 


5082 ^ 7-562 


35 


7 


435 


1-90 


'62 
■83 


3-26 


•89 


7 562 


Walsall 


4*760 6-314 


28 


7 


255 


1-21 


2-687 
2-790 


949 
•815" 


6 314 


Warrington 


4-821 , 6-950 


11-386 
80 


21 


6-i« 


182-17 
1,040 
960 


1-29 


•803 


6 950 


West Ham 


5-314 , 6-798 


100 


m 


1-89 
1 


-96 


3-723 


•738 


6 798 


Wigan 


5-62 


807 


48 


67 


8 


1 


2-543 


1-33 


1-75 
-942 


2-45 

1-843 

1573 


8 07 


Wolverhampton .. 


4-252 


6095 


30 


43 


64 


420 


1126 


867 


2-487 


-823 


6 099 


Yarmouth (Ot.) 


4 12 5-693 


22 


31 


6 


324 


1 


1 


2-612 


'742 


-766 


9 693 



Board 

of 
Trade 
Units. 



1^906^18 
^ J75,«6 

r.^537272 

1^261,946^ 

'3^619^90^ 

9.582,871 

M98,905 

"2.525.135 

_ 551,758_ 

2.042,840 

266^856 

361,421 

498,758 

"1,511,590 

429,105 

396,0% 

1,137,705 



Cost 

per 

Board of 

Trade 

Unit. 



Board 1 
of Trade ' 

Units 

used 
per oar I 

mile. 



17^ 
28 



575,470 



2^207,559 

1.695,511 

637.491^ 

3,033,499 

897:916 

720.246 



1 M 
99 



10 

14 

90 

49 

389 

99 

73 

29 

50 

00 

23 

79 

50 

90~ 



14- ii 

IL 

50 , 

08 ; 

r-i 

■*L_i 

31 

006" I 

1S_' 

•*- 

84 



1 16 



227,137 
369,551 
685,269 



240.820 

971,699 

164.314 

20,381,934 

356,551 

■ 206.932 

25,072,791 

252,546 

1,153,398 
4,316,656 
3,453,037 
279,694 
938,006 
1,896,278 
1,103,804 
7,983,603 



^,333,050 

504,385 

'_ 716,234 

2,20 3,128 

1.82 6,167 

1,316;215 

662^582 

^W,ri5 

3,797:337" 

2,369.000 

1,582^25 

539,962 



1 


29 




8 


1 


9 




03 


1 


00 




21 


1 


50 
146 




87 


1 




392 


1 


50 


1 


101 


1 


75 




88 


1 


25 




IS 


1 


129 




467 


1 


817 




238 


1 


026 




13 


1 


SO 


197 


1 


177 




682 


2 


14 




04 


1 


79 




31 


1 


299 




01 


2 






24 


1 


39 




49 


1 


29 




61 


1 


SO 




89 


1 


49 




21 


1 


78 


1 


34 


1 


16 


69 


1 


50 




785 


1 


358 




S3 


1 


98 




17 


1 


50 




16 


1 


44 




27 


1 







549 


1 


69 


18 


1 


62 




S2 


1 


50 




083 


1 


50 




42 




99 




48 


1 


SO 




63 


1 


129 




638 


1 


79 




897 



TABLE II.-T0WN8 WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 



Belfait ... 
Bexley 
Birkenhead 
Bournemouth 

Cardiff .. 

dlaigow .^. 
Hudderiflold 

Hull . . ... 

Ceedi 

Leicester ... 
London 



N*caBtle-on-Tyne 

Nort hamp ton 

Porttmouth 
Preito^ ... 

Re ading ■■ 

Sheffield ... 




Works 
Cost. 



_8;78 |J^,9M 
7-9 
7 128 

6 61 
J 50^ 

7 91 
6J^ 

10 

7 21 



509 
j^026 
1,104 
7,616 
^08 
1,140 
2,790 



8 


1.472 


7 


6,291 
6,300 
1,665 


6-6 


264 


6 
7-36 


15 
360 



7 
6 727 



400 
2,940 



2 33 
1-31 
1-38 

1 16 
2 

2 29 
J 29 

2 79 

1 99 

2 19 



1 98^ 

r34^ 

1-90 
J 

1 47 

2 50 



40 
■80 
64 
87 

349 

82 

ji6 

493 



65 
68 



•95 



38 



2 


48 


2 


885 


2 


727 



2 


52 


2 


48 


2 


84 


3 


018 


3 


506 


3 


156 


3 


15 



-56 




92 


1-174 


1 


470 


•922 


1 


360 


•84 
" -858 


1 

i 


38 
079 


1-W3 


1 


440 


-52 


1 


61 


-73 


1 


72 


•96 


1 


22 


•635 




724 


1-212 
1-308 


1 


904 
240 


•93 


1 


15 


-85 




59 


•835 




658 


1-195 
•973 


1 


063 
684 


-714 


1 


046 



•72 


4 68 


2-375 


7-904 


1-061 1 


6070 



1-98 



•64 



-369 

-67 

-76 
' -56 

588 
4-495 
1-202 

•74 

J'PLl 
-607 
•585 
■88 9 
•738 



7-27 

5 96 
8 72J 

8 32 

6 69 

9 98 
4 969 



10 117 
6906 
5-97 

5 00 
4 991 
5 -514 

_4;770 

6 040 



6.434 
408 
2.398 
2,676, 
4,842, 

24.974, 
3,722, 
3,582, 

13.091 
5.349, 

32,782 



835 
497 

,274 
833 
074 
056 
598 
83^ 

.475 
665 
702 



JN 659, 050 
878,889 
2.230.460 
1,461,304 
1.090,4j6 

11,546,500 



99 


1 


•561 


1- 


58 


1 


306 


1 


35 


1 


-301 


1 


33 


2 


63 


1 


32 


1 


358 


1 


-596 


2 


41 


~V 


625 


1 


599 


1 : 


-362 


1 ^ 


75 


1 ( 


391 


i< 



21 

52 
81 
51 
84 

23 

04 

21 

78 " 

M 

02 

80 
62 
378 
400 
053 
697 



C— Cable line. 



E— Electric trolley system. 



H— Horse lines. 



* And general. 
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FINANCIAL REPORTS. 



Brush Electrical Ens:ineerlns: Company.— Mr. Justice Neville, 
in the Chancery Division of the High Court of Justice on April 4 
made an order sanctioning the reduction of the capital of this company 
by /170.484. 

New South Wales Tramways.— The revenue of the New South 
Wales Government tramways for the March quarter was ^264 318, as 
compared with /235,i38 for the corresponding quarter of last year. 
The expenditure amounted to /i96,256, against /iGy.Soy. 

Madras Electric Tramways (1904) Limited.— The directors in 
their report recommend a dividend of 4^ per cent, per annum (2s. 3d. 
per share) on the preferred ordinary shares for the past half-year, to 
place ;f 1,500 to depreciation and renewal fund, and to carry forward 

Chester Tramways.— Mr. F. J. Beckett. Chester city accountant, 
has presented his report on the past year's working of the Corporation 
tramways. The traffic revenue was /i 1,844, and after paying working 
expenses there was a surplus of /4,583. The meeting of debt charges, 
etc., reduced this to £448. 

Wemyss and District Tramway Company.— The directors' 
report for 1907 shows that the total revenue was /i3,iii, and after 
paying working expenses and debenture interest, and transferring 
/i,5oo to depreciation reserve fund, there was a credit balance of 
;f 1,866. The business of the company is rapidly expanding. 

Manchester Estimates. — On April 14 Manchester Tramways 
Committee considered estimates for the year now beginning. The 
income is anticipated at jf 9 13, 662, as compared with ;f769,i88 in the 
past year, and it is hoped to hand over ;f 80,000 in relief of the rates, or 
/5,ox» more than last year. Capital expenditure on new cars, sheds, 
etc., is put at ;f 78,000, as against ^44.453 last year. 

Colombo Electric Tramways and Us:hting: Company.— The 
directors propose a dividend of 4 per cent., free of income tax, for the 
past year, to place /5.111 to reserve and renewal fund, from which 
;f 13,000 has been taken to write down the track renewal account, and 
/i.ooo to extinguish the mains and plant improvement account, 
carrying forward /935. 

Qreenock and Port Qlasgow Tramways Company. —The 
total revenue for 1907 was /34.358, and the total expenses ;f25,592. 
£8,903 remains available for distribution, and the directors recommend 
payment of the preference dividend, and a dividend of 3 per cent, on 
the ordinary shares. The decline in the local shipbuilding industry 
continues, and a further reduction in the receipts for 1908 must be 
anticipated. 

Rossendale Valley Tramways Company. The report of the 
directors for the year ended December 31 last shows that the receipts 
were /io,7ii, and the working expenses /7,533. The board declares 
a dividend on the preference shares at the rate of 5 per cent, per annum, 
and a dividend at the same rate on the ordinary shares. A sum of 
/500 is placed to reserve, and /193 is carried forward. The local 
authorities have given notice to purchase the tramways. 

Cork Electric Tramways and Lighting Company.— The 
report of the directors for 1907 states that the receipts were £51.513 
and the expenses /3i,797, giving a surplus of £19,716. Adding £^0^ 
brought forward, and deducting ^4,600 interest on debentures, there is 
an available balance of /"i5,8i9. Out of this, ^6,145 has been paid as 
dividends on the preference shares, £2.500 has been added to reserve 
for depreciation, and £2 990 has been written off wiring consumers* 
premises, cables, etc. The balance is now utilised to pay a dividend 
of 3 per cent, on the ordinary shares, with £734 over, which is carried 
forward. 

Rothesay Tramways Company.— The report of the directors for 
the year ended December 3 1 last states that the board have debited revenue 
account and credited depreciation and renewals reserve with the sum 
of £1,000. The total revenue for the year was £11,051. After 
deducting all expenses, including £2,864 for debenture and other interest, 
and after setting aside the £1,000 above referred to, there remains a 
balance of £1,086, making, with the £325 brought forward, an amount 
of £1,411 available for distribution. The directors recommend a 
dividend at the rate of 2 per cent, on the ordinary shares, leaving to 
be carried forward £133. 

Willans and Robinson, Limited.— The report for the half-year 
ended December 31 states that after writing off £6,711 for depreciation 
the Rugby works show a profit of ;f 22,946, but at the Queen's Ferry 
works there was a loss of £3,128. The net profit is therefore £19,817, 
which, with the £2.708 brought forward, makes a total of £22,526. 
The directors propose to pay a dividend at the rate of ten per cent, 
per annum on the ordinary shares, and to carry forward £7,443. The 
directors have strong hopes that the sale of the Queen's Ferry works 
may be effected upon reasonable terms in the near future. 

Bath Electric Tramways, Limited. The report of the directors 
for the year ended December 31 last states that the decrease in earnings 
may be wholly attributed to the unsatisfactory weather conditions pre- 
vailing during 1907. After charging the expenses of operation and 



administration, there remains a balance of / 13,368, which, with the 
balance brought forward of £380, makes a total of £13,748, from which 
have to be deducted interest on 4) per cent, first mortgage debenture 
stock paid and accrued to date £6.075, interest on loans £1,435. and 
the dividend on the preference shares for the year, £3,750, leaving a 
balance ot £2,489, which the directors recommend should be carried 
forward. 

Oldham, Ashton, and Hyde Electric Tramway, Limited*— 

The report of the directors for 1907 states that the board have debited 
the profit and loss account with £1,716 to be placed to a provision for 
renewals account. The total revenue for the year amounts to £33,296, 
and the expenditure (including £1.600 for debenture interest and the 
above-m<entioned sum of £1,716) to £26.547, leaving a profit of £6,749. 
The directors propose to set aside for the purpose of forming a 
cumulative sinking fund for the redemption of outstanding debentures 
£500 ; to increase depreciation and reserve account to £13,500 ; to pay 
a dividend on the ordinary shares at the rate of 7 per cent, per annum, 
making 6 per cent, for the year, leaving to be carried forward £243. 

Wolverhampton District Electric Tram ways. —The report for 

1907 states that the revenue amounted to £25,125. After deducting all 
expenses and debenture interest, and providing £1,000 for the renewals 
fund, there remains a profit of £2.622, which the directors recommend 
should be applied as follows: To be placed to depreciation and reserve 
fund, £500; to the payment of a dividend at the rate of \\ per cent, 
per annum on the ordinary shares; to be carried forward, £268. An 
agreement has been entered into with the other companies of the 
Birmingham and Midland Joint Committee for providing a central car 
shed and repair shop at Tividale, on the basis of each company paying 
a rent proportionate to the number of cars owned on January i, 1907. 

Qateshead and District Tramways Company.— The report 
for the year ended December 31 last shows that the revenue amounted 
to £54,309, as against £52,622 for the previous year. After deducting 
all expenses chargeable to revenue and interest on mortgages, there 
remains a profit of £23.132, to which is added £623 brought forward, 
making a total available of £23,756. The directors recommend to 
transfer to the credit of depxreciation and renewals account -which is 
thus increased to £15,392 — £3,500 ; to write off depreciation of invest- 
ments, £609 ; to sinking fund for redemption of mortgages £1,701, 
dividend for the year on £12,610 6 per cent, preference shares, a 
dividend for the year on £120,000 5 per cent, preference shares, a 
dividend on the ordinary shares at the rate of 7 per cent, per annum, 
and to carry forward £1,738. 

City of Birmingham Tramways Company.— The report of 
the directors for 1907 states that after paying debenture interest and 
preference dividend there is a surplus of £35,773. Out of this an 
interim dividend at the rate of 5 per cent, per annum on the ordinary 
shares has been paid, and the directors declare a further dividend on 
the ordinary shares at 5 per cent, per annum, together with a bonus of 
5 per cent., making 10 per cent, for the year. They also propose to 
transfer £27,354 to the reserve fund, thereby increasing it to £459.122, 
to provide for depreciation of assets, redemption of debentures, and 
general purposes. The traffic receipts, amounting to £146.761, show a 
reduction compared with last year of £131,000, due to the termination 
of the leases of the steam tramways in Birmingham and the sale of 
tramways in King's Norton and Handsworth. The expenses have 
been proportionately reduced. 

Bal>cock and Wilcox, Limited.— The report for 1907 states that 
the net profit was £309,768, to which is added the balance brought 
forward, making a total of £335.664. After allowing for the interim 
dividends paid there remains a balance of £266.264, from which the 
directors recommend dividends for the half-year ending December 31, 
1907, viz., 3 per cent, on the preference shares, less tax, 8 per cent, on 
the ordinary shares net, and a bonus of 4 per cent, net on the ordinary 
shares, placing £100,000 to the reserve fund and £25,000 to the 
dividend equalisation fund, leaving a balance of £38,664 to be carried 
forward. The extensions of the works referred to in last year's report 
have been completed and are in working order, and have enabled the 
increase in the business during last year to be dealt with. The volume 
of orders on hand at December 31, 1907, and carried over for execution 
in 1908 is considerable. 

Dudley, Stourbridge, and District Electric Traction Com- 
pany. — The report for the year ended December 31 last states that the 
gross receipts amounted to £46,254. After deducting all expenses, and 
placing £2,000 to renewals account, there remains ^11,898. Deducting 
the dividend on the preference shares, and adding the balance of £1,050 
brought forward from last account, £7,948 remains available for allo- 
cation, which the directors recommend should be applied as follows : 
To be placed to the sinking fund, £1,000 ; to depreciation and reserve, 
£1,000: to the payment of a dividend at the rate of 5 per cent, per 
annum on the ordinary shares. £5,000; to be carried forward to next 
account, ^948. It is proposed to enter into an agreement with the 
Birmingham and Midland Company and the Shropshire, Worcestershire, 
and Staffordshire Electric Power Company to sell to the power company 
the generating stations at Hart's Hill, Amblecote, and Lye. As a con- 
dition of the sale of the generating stations, arrangements will be made 
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for obtaining a supply of power from the Shropshire company at 
favourable prices. 

Bruce Peebles and Company, Limited.— At a meeting of 
creditors of this company (in liquidation) held in London on March 27, 
Mr. A. W. Tait, one of the liquidators, presented the following scheme 
in connection with a reconstruction : That the debentures should be 
extended for ten years with interest as now at 5 per cent, with a sinking 
fund of 2 per cent. ; that the trade creditors should accept 7s. 6d. in 
the |X)und in a debenture redeemable by the proceeds of the sale of 
securities and the collection of contract balances, which 7s. 6d. would 
be paid in a short time. The other 12s 6d. would be given in the 
shape of a cumulative 6 per cent, preference share in the new under- 
taking. Altogether 120,000 cumulative preference shares would be 
issued, of which 30,000 would be offered at par to the shareholders, and 
that would provide ;f3o,ooo for working capital and redeeming 
debentures. The creditors would take the second debentures. The 
meeting appointed a committee to go into the matter and report. — The 
Scotch creditors held a meeting in PIdinburgh on March 30, when 
additional members were elected to the same committee. 

Calcutta Tramways Company.- The accounts for the year 
ended December 31 last show gross traffic receipts ^^167, 377, working 
expenses under all heads /'i04,235. and a revenue balance of ;f63,333. 
Against this have been debited debenture interest, interim and 
preference dividend, making a total of ^48,084, leaving a balance of 
;f 15.248. The directors recommend that a final dividend at the rate 
of 2s. 6d. per share be paid, and that the balance of /" 1,777 ^ carried 
forward. In view of the heavy amount charged for maintenance 
during the year the directors do not propose to make any addition to 
the depreciation fund, which now stands at ;f48.o8o. The gross 
receipts are m excess of those of the previous year, which then con- 
stituted a record, by /8,52i. The expenses, on the other hand, have 
increased by ;f 17.317. made up of power expenses /■2,024, due wholly 
to the fact that the plant had to be overhauled in consequence of the 
excessive pressure put upon it by the increased traffic, traffic expenses 
;f 1.710, maintenance and repairs £y,i6^, principally due to the difficul- 
ties experienced in maintaining the cars, owing to the pressure of the 
traffic and inadequate space for repair shops, and general expenses 
^^6,148, mainly due to the necessarily increased amount payable for 
income tax and the settlement of claims of the municipality for track 
rent in excess of the amount agreed for the original system. 

Liverpool Corporation Tramways.— The report for the year 
1907 shows that the total receipts were ^583. 057. and after payment of 
working expenses there is a credit balance of /■184.323. Bank interest, 
etc., increases this sum to /199.631. Out of this, interest on loans 
requires /53,05Q, sinking fund /54.275. repayment of loans ;f3,o26. 
reserve renewal and depreciation account /55.586, and rent of leased 
lines /5.891. The balance of ^27.793 goes in relief of rates. The 
number of passengers was 124.643,259, and the mileage run was 
12,231,799. The increases over 1906 were: Passengers, 1,948.711, 
equal to 1-59 per cent. ; receipts, ^9,045, equal to 160 percent. : and 
mileage, 115.865, equal to -95 per cent. The average earnings per car- 
mile were ii*24d., as against ii-i7d. in 1906. The traffic receipts and 
car-mile earnings, together with the number of passengers carried, are 
the highest recorded in connection with the Liverpool electric tramways. 
The total number of passengers carried during the week ended 
August 10, which included three days of the Pageant celebrations and 
the visit of the Channel Fleet, was 3,151,141, forming a record in the 
history of the undertaking for one week. The total receipts for the week 
amounted to / 14.802 9s. 3d. The heaviest day's traffic occurred on 
Bank- Holiday, August 5. when 579.449 passengers were carried, and 
the receipts amounted to ^2,797 17s. 7d. 

Underground Electric Railways Company.— The directors of 
the Underground Electric Railways Company of London, Limited, 
have issued their plan for dealing with the 5 per cent, profit-sharing 
notes of the company which fall due on June i next. The board point 
out that when the notes were issued in 1903 it was anticipated that the 
work would be completed early in 1906, but unavoidable delays occurred, 
and the development of traffic on the electrified District Railway has 
been slower than was expected. Recent traffic receipts, however, had 
been very encouraging, and it is hoped that by 191 2 the company will 
be earning at least its fixed charges. In the meantime, provision will 
be made to the extent of /300.000 to meet any deficiency in interest on 
bonds which the present holders are asked to accept in exchange for 
their notes. The exchange is to be on the basis of 40 percent, nominal 
in 4^ per cent, bonds due January r, 1933. and 70 per cent, nominal in 
6 per cent, income bonds due January i. 1948. Prior lien bonds for 
£1,000,000. due November i, 1920. will be created, part of which will 
also be issued against payments under the interest deficiency agreement 
with Messrs. Spcyer Brothers. The total amounts of the issues are : 
jf 1,000,000 five per cent, prior lien bonds; ^3. 000, 000 four and a half 
per cent, bonds; and jf5, 200,000 six per cent, income bonds. The 
first series is underwritten by Messrs. Speyer. For the purpose of 
carrying out the scheme, an application was made, with the consent of 
all parties, in the Chancery Division on April 15. for the appointment 
of a temporary receiver and manager of the company. Mr. Justice 
Warrington appointed Sir (ieorge Gibb. 



NEW CONTRACTS AND ORDERS. 



Messrs. L. P. WInby and Company have received a further 
order from the India Office for coach-screws. 

Hadfleld's Steel Foundry Company have an order from Brad- 
ford Corporation for points. 

Babcock and Wilcox, Limited, have an order from Burslem 
Town Council for a boiler at ;f 1,500. 

Edgar Allen and Company have obtained an order from Derby 
Town Council for tramway points. 

Coventry Town Council have accepted a tender by Heenan and 
Froude for a refuse destructor plant at ;f i3.7<>9. 

Pearson, Huggins and Company have an order from Gloucester 
Light Railways Committee for uniform clothing. 

Tlie British Tliomson- Houston Company are supplying motors 
to Hammersmith Borough Council at jf 1,638. 

The Tudor Accumulator Company have received an order from 
Beckenham District Council for a storage battery at / 1,521. 

Browett, Llndiey, and Company have received an order for a 
700 Kw. generating set for the Finchley Urban District Council. 

Glasgow Tramways Committee have accepted tenders from F. 
Smith and Company for trolley wire, and from R. and S. Baxter for 
mica. 

Bradford Corporation, after making extensive inquiries, have 
decided to weld all the joints on their proposed tramway reconstruction, 
amounting to about six miles, by the Thermit process. 

Bolton Corporation have accepted tenders by Walter Scott, 
Limited, for rails and fish-plates, and by Hadfield's Steel Foundry 
Company for tie- bars. 

The British Insulated and Helsby Cables, Limited, have 
received an order from Barrow-in-Furness Corporation for 15 tons of 
copper cables at ^59 los. per ton. 

Glasgow Electricity Committee have accepted a tender by 
Babcock and Wilcox, for five additional boilers and mechanical stokers 
for Port Dundas and St. Andrews' Cross stations at ;C 12,695. 

Bruce Peebles and Company have had tenders accepted by 
Leyton Urban District Council for a io-h p. motor at ^43 5s., and a 
starter and regulator at /8. 

Manchester Corporation tramways have placed an order with 
Messrs. Edgar Allen and Company for all points, tongues, and centres 
required for renewals during 1908. 

Messrs. Edgar Allen and Company have received an order for 
seventeen junctions and two complete circuses for the Tokio tramways. 
The work will include rails and all other parts. 

Erith Urban District Council have accepted tenders for annual 
supplies from Callender's Cable Company for joint boxes, and from 
the British Insulated and Helsby Cables, Lirr^iied, for cut-outs. 

Thermit, Limited, have received an ord^ from the Bristol Tram- 
ways and Carriage Company, Limited, for welding material for making 
the joints in connection with the extension of their tramway system. 

Hammersmith Electricity Committee have accepted tenders in 
connection with generating station extensions by Babcock and Wilcox, 
at ^1,285, and by the Stirling Boiler Company, at £i,6'ji. 

The British Westinghouse Company's tender has been 
accepted by Liverpool Tramways and Electricity Committee for the 
supply of five 500-KW., and two 200- kw. motor generators. 

Stockport Town Council have awarded contracts as under: 
E. Green and Sons, extension of economiser, ^238 ; W. A. Shaw and 
Company, electrical fittings : W. B. Beattie, erecting electricity offices. 

The Briton Ferry Steel Company have accepted the tender of 
Wellman-Seaver and Head. Limited, for a new generating station, 
including two steam generators, switchboard, overhead traveller and 
wiring. 

Messrs. Qeo. Robson and Company, Eclipse Engineering 
Works, Napier Street, Sheffield, have received an order from the Derby 
Corporation for one of their *' Eclipse" patent portable electric track 
grinders. 

Messrs. L. P. Winby and Company have just received repeat 
orders from the Derby Corporation for their "Winby " patent anchor 
chairs and from the Lanarkshire Tramways Company for " Winby " 
patent soleplates. 

Dick, Kerr and Company, Limited, have an order from Belfast 
Harbour Commissioners for about 100 tons of steel girder tramway 
rails at £C) 14s. per ton, with fishplates at /8 4s per ton, and bolts 
and nuts at /15 per ton. 

Callender's Cable and Construction Company have had 
tenders accepted by Wolverhampton Electricity Committee for 
materials required up to March 31, 191 1, including feeders, distribu- 
tors, pilot cables, conduits, service boxes, etc. 
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The Continuous Rail Joint Company of Great Britain, Limited, 
have received orders for continuous rail joints from Messrs. Dick, 
Kerr and Company, Limited, for Adelaide Municipality, and also a 
rep)eat order from the Derby Corporation. 

Ilford Urban District Council have accepted the following 
tenders : General Electric Company, i,oook\v. steam dynamo (Belliss 
engine) ; Babcock and Wilcox, water-tube boiler and accessories ; 
W. T. Henley's Telegraph Works, supply of cables. 

islins:ton Borougli Council, in connection with the extensions 
of their electric lighting station, have accepted tenders by Babcock 
and Wilcox for boilers, etc., at ;f 10.694, and by Willans and Robinson 
for a turbo-generator and accessories at ^8,963. 

Heywood Town Council have accepted the following tenders ; 
British Insulated and Helsby Cables, Limited, cables: Whipp and 
Bourne, switchboard; Browett, Lindley and Company, engines and 
condensers : Thomas Hill and Sons, boilers. 

The Lancashire Dynamo and Motor Company have received 
orders from Rawtenstall and Beckenham for automatic reversible 
boosters, and from the Electric Lighting and Traction Company, of 
Australia, for a booster giving 1,200 amperes at 180 volts. 

Heston and isieworth District Council have accepted tenders 
by W T. Henley's Telegraph Works Company, for a year's supply of 
cables and disconnecting and house service boxes, and by the British 
Insulated and Helsby Cables, Limited, for house fuse boxes. 

Bradford Corporation have accepted tenders as under : Bolckow, 
Vaughan and Company, 1,000 tons steel girder rails; James Russell 
and Sons. 55 steel poles ; Clegg and Howgate, malleable iron castings ; 
J. and T. Clark, iron castings. 

Croydon Corporation have accepted tenders by Babcock and 
Wilcox, Limited, for a coal and ash conveyer at ;f 1,154, by the Weber 
Concrete Construction Company, for coal and ash bunkers at /681 
14s., and by St. Pancras Ironworks Company for switchboard flooring. 

Thermit, Limited, have received an order from the Leeds City 
Tramways for welding material to cover the whole of their require- 
ments during the year 1908, this being the sixth year in succession 
that the Leeds Corporation have made the whole of their joints by 
means of the Thermit process. 

The Railti^ay and General Engineering Company, Limited, 

of Nottingham, have sold one of their Brown and Crosla's combined 
rail shapers and grinders, with a covered trolley for use with this 
machine, to 'Mr. E. G. Mawbey, borough engineer and surveyor of 
Leicester Corporation, for use on the Corporation tramways. 

Milnes, Voss, and Company, Birkenhead, had a tender for six 
car roof covers at /138 each recommended for acceptance by Aberdeen 
Tramways Committee. The Town Council, however, referred the 
matter back as there was a local offer at /"142 los. per car. The 
Committee on April 27 adhered to their recommendation. 

Glasgow Tramways Committee have given the following among 
other orders for stores : Lorain Steel Company, special track work ; 
British Westinghouse Company, gear wheels; Glasgow Railway 
Engineering Company, car axles and wheels ; Brown Bay ley's Steel 
Works, steel tyres ; Miller and Company, chilled iron brake blocks and 
car wheels. 

Colchester Corporation have accepted the following tenders for 
tramway supplies; Watlington and Company, overhead equipment; 
British Westinghouse Company, car fittings, standard pinions and 
armature coils ; W. Wood and Company, trolley heads, sleeves, 
wheels, plugs, terminals and thimbles ; Dick, Kerr and Company, 
remainder of fittings. 

Huddersfield Corporation have accepted the following tenders : 
Cooling pond, W. H. Roy and Company ; transformers, Whiteley's 
extension. British Thomson-Houston Company, Limited; transformers, 
Longroyd mill extension, British Westinghouse Electric and Manu- 
facturing Company ; switchgear, Ferranti, Limited ; and plant governor, 
Schofield and Taylor. 

H. Lotery and Company have secured contracts for uniform 
clothing from Liverpool tramways, Cavan and Leitrim light railway, 
Stalybridge tramways. Quick Cab Company, Leith tramways. Great 
Central Railway hotels, Sussex Motor Car Company, Whittingham 
Asylum, t ity of Westminster, Leabridge Gas Company, Nelson tram- 
ways, and Bolton Corporation. 

Wallasey Urban District Council have accepted the following 
tenders : Chilled iron car wheels, Miller and Company ; brake blocks, 
Wilsons, Pease and Company ; axles, gears and pinions, F. W. Row- 
lands and Company; trolley heads, Imeson Brothers, Finch and 
Company ; and armature, axle box and motor suspension bearings, 
check plates and anti-friction metal, Dick, Kerr and Company. 

Wimbledon Electricity Committee recommend for acceptance 
a tender by Babcock and Wilcox for two boilers at ;f4,7io, and a 
tender by the British Westinghouse Company for a high-tension switch- 
board and gallery at ;f 2,606. For annual supplies at the electric 
generating station the following, among other contracts, are proposed : 
Conduits, Albion Clay Company ; joint boxes and jointing materials, 



Callender's Cable Company, and W. Lucy and Company ; transformers, 
British Westinghouse Company. 

The Philipson Quard. — The Glasgow Corporation have decided, 
after a test extending over 12 months, to equip all their cars with 
Philipson's patent side lifeguards; 300 sets of the Philipson guard 
have been supplied to the Birmingham Corporation Tramways. The 
Philipson guard has now been subjected to thorough tests, and it has 
clearly passed beyond the experimental stage. During the trials it 
has achieved the record of having prevented many serious accidents. 

The Mirrlees Watson Company, Limited, Glasgow, have 
recently received orders for a number of condensing plants, among 
which are the following : Hendon Paper Works, Sunderland, one sur- 
face condenser ; Messrs. H. Bollinck, Brussels, one surface condensing 
plant ; James Howden and Company, Glasgow, one surface condensing 
plant ; the British Thomson-Houston Company, Limited, for Tees- 
bridge Iron Works, one surface condensing plant; and W. and E. 
Jacob and Company, Limited, Dublin, one elevated jet condensing 
plant. 

The British Thomson -Houston Company have received an 
order from the Tyneside Electrical Development Company for an 
exhaust steam turbine having an output of 1,500 k. v. a., at 2,875 volts, 
40 cycles, when running at a speed of 2,400 revolutions per minute. 
The turbine will be of the standard Curtis type, containing two stages, 
direct-coupled to a three-phase, 40-cycle alternator. The steam for 
this turbine will be supplied from the works of the Teesbridge Iron 
Company at atmospheric pressure, and will be condensed by a surface 
condensing plant of Messrs. Mirrlees Watson Company. The con- 
densed steam will be returned to the Teesbridge Company. Provision 
has been made so that should the turbine not be running at any time 
it can be isolated from the condensing plant, and the condensed steam 
still utilised for the boiler feed for the Teesbridge Iron Company. The 
turbine and the generator will be capable of an overload of 1,800 k. v. a. 
The plant has been so arranged that the necessity for the usual 
foundations are avoided, the condenser being on the same floor level 
as the turbine itself.. The air and circulating pumps will be driven 
by three-phase, 440 volt, 40-cycle B.T.-H. motors. The sluice valve 
between condensing plant and turbine will also be motor-operated. 

Saiford Annual Supplies.— Sal ford Town Council have fixed 
contracts for annual supplies as follow : United Electric Car Company, 
twenty tramcar bodies ; Hurst, Nelson, and Company, four tramcar 
bodies ; Mountain and Gibson, trucks for car bodies ; British Westing- 
house Company, electrical equipments for tramcars ; Watlington and 
Company, overhead insulating materials; Docker Brothers and 
Nobles and Hoare, special paints and varnishes ; Tramways Supplies 
(Limited), G. Hill, and T. Noakes and Son, overhead insulating 
materials; W. McGeoch and Company, J. Hall, L. Andrew and 
Company, Siemens Brothers' Dynamo Works, F. Reddaway and 
Company, British Thomson-Houston Company, General Electric 
Company, Baxendale and Company, Ward and Goldstone, Boydell 
and Sons, and British Westinghouse Company, electrical Car acces- 
sories ; British Westinghouse Company, and Malleable Steel Castings 
Company, special car accessories ; Malleable Steel Castings Company, 
Player and Mitchell, R. and H. F. PhilHps, J. H. Sharrock. J. Hall, 
R. Johnson, Clapham and Morris, Brecknell, Munro, and Rogers, 
Wathngton and Company, J. Cookson (Limited), J. Baker and Com- 
pany, British Westinghouse Company, W. Boydell and Sons, Tandem 
Smelting Syndicate, and Estler Brothers, mechanical car accessories ; 
Watlington and Company, R. Johnson, Clapham and Morris, 
Brecknell. Munro, and Rogers, and G. R. Feather and Company, ears, 
frogs, pull-offs, etc. 

London County Council have accepted tenders as under: Per- 
manent way construction, excluding rails and special track work, of 
Brixton to Camberwell tramways, 24 miles single track, for overhead 
wire system, Mr. W. Manders, Leyton, ;f 17,091 ; paving works for 
street widenings for same lines, Mr. W. Manders, /2.185; high-tension 
cables for various lines, British Insulated and Helsby Cables. Limited, 
^32,000; low-tension cables and telephone cables for various lines, 
W. T. Henley's Telegraph Works Company, /36,ioi ; steam, exhaust 
and other piping, etc., for second portion of Greenwich power-station, 
John Spencer, Limited, ;f 10,910 ; Walter Scott, Limited, extension of 
existing rail contract so as to include 475 tons of track rails and 
fastenings for Queen's Road, Battersea, tramways, at about £3.632 ; 
F. W. Rowlands and Company, 20,000 brake- wearing shoes, ;f 937 ; 
Forced Lubrication Company, shafting, brackets, pul4eys, eic, for 
central car repair depot, ;f5oo 3s. 2d. ; H. W. Ward and Company, 
accessories for a 7 J in. capstan lathe at the car repair depot, 
£103 14s. 9d. ; Hadfield's Steel Foundry Company, special track work 
for renewal of junctions, _;f4, 524 los. ; Hurst, Nelson, and Company, 
car furniture for 50 cars, £369 os. 9d. a set; United Electric Car 
Company, 50 sets of brake gear, £^ 19s. a set; Hurst, Nelson, and 
Company, 50 sets of sanding gear, movable steps, and lifeguards, 
£Z 2S. 6d., £1 I2S. 6d., and £^ 5s. a set respectively ; Hurst, Nelson, 
and Company, 50 sets of window operating gear, ;fi2 los. a set; 
Hoskins aid Sewell, 50 sets of ventilator operating gear, £1 a set; 
Hurst, Nelson, and Company, 418 sun-blinds, ;C292 los. 
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PERSONAL. 



Mr. E. S. Rayner, electrical engineer to Doncaster Corporation, 
has been granted an increase in salary to /400 per annum. 

Mr. T. W. Bioxham has been granted an increase of salary by the 
Belfast Town Council. 

Mr. H. Q. Thompson, Swansea, has been appointed electrical 
engineer at Neath. 

Mr. A. Dimmack, borough electrical engineer, Swindon, has had 
his salary raised from ;f 200 to ^^250 per annum. 

Mr. W. H. Cooke* borough electrical engineer of Luton, has been 
granted an honorarium of ;fioo in recognition of his services in 
connection with the construction of the new tramways. 

Mr. Cameron, hitherto assistant electrical engineer to Northamp- 
ton Corporation, has been appointed chief engineer in succession to 
Mr. J. McMahon. The salary is £150 rising to £180. 

Mr. J. A. Sykes, deputy engineer and manager at Heston and 
Isleworth electric light station, has been appointed head of the 
electrical department of a shipbuilding and steel works in Scotland. 

Mr. Charles Burgess, assistant traffic superintendent of Kirkcaldy 
tramways, has been recommended by Wigan Tramways Committee 
for the post of traffic manager in Wigan. There were 113 applicants, 
and the salary is ;f 200 per annum. 

Mr. P. J. Robinson, hitherto mains engineer in connection with 
Liverpool Corporation tramways, at a salary of ;fioo per annum, has 
been appointed superintending engineer of stations at ;f 350. increasing 
in twelve months to /400 per annum. 

Mr. Donald McColi, of the Metropolitan District Railway, and 
formerly with the Glasgow Corporation and the Lisbon Electric 
Tramways, has been appointed general manager of the Shanghai 
Electric Construction Company's tramways in Shanghai. 

The French Qovemment has conferred on Mr. Robert James 
Wylie, of the Paris Tramway Company, the Cross of a Chevalier du 
Merite Agricole. Mr. Wylie was for twelve years traffic manager of 
the London Tramways Company before going to Paris in 1891. 

Mr. Woof, who has superintended for Messrs. Dick, Kerr and 
Company the work of overhauling the generating plant at the 
electricity station of Sydney (N.S.W.) City Council, has been 
appointed by the Council power-house superintendent at a salary of 
;f40o, rising to ;f500 per annum. 

Councillor Barrow has been appointed chairman of Birmingham 
Tramways Committee, in place of Alderman Beale, who has been 
elected chairman of the Water Committee. The Tramways Committee 
expressed regret at losing Mr. Scale's services, and awarded him a 
hearty vote of thanks. 

Mr. J. McMahon, electrical engineer for Nottingham Corporation 
tramways, who was recently appointed electrical engineer and manager 
for the Dumbarton tramways, has been presented by the Nottingham 
tramway staff with a revolving dish and tray and a gold albert chain 
and medallion. 

Institution of Civil Engineers.- At the annual general meeting 
held on Tuesday, April 28, Mr. James Charles Inglis. general man- 
ager of the Great Western Railway, was elected president, and 
Messrs. W. R. Galbraith, G. H. Hill, Alexander Siemens, and W. C. 
Unwin were elected vice-presidents. 

iVlr. T. Partington, of the Blackpool, St Annes. and Lytham 
Tramways Company, Limited, has been appointed car shed foreman 
of the Falkirk and District Tramways Company, and on leaving Black- 
pool, he was presented with a handsome case of drawing instruments 
by the manager and staff. 

Carlisle Officials.— Mr. C. D. Burnet, city electrical engineer, 
Carlisle, has been presented by the works' staff and friends with a gold- 
mounted cigar case and a walking stick. Mr. G. S. Scurfield. who has 
retired from the position of deputy city electrical engineer at Carlisle, 
has been presented by the staff and friends with a non-magnetic 
recording chronograph. 

Mr. Morton Beales is severing his connection with Messrs. Bruce 
Peebles and Company, Limited, and is entering into partnership with 
Mr. M. M. Gillespie The new firm will be styled Gillespie and Beales, 
and will have offices at Amberley House, Norfolk Street, Strand. W.C., 
where they will carry on business as buying and selling engineers, 
exporters and contractors. 

Glasgow Salaries. — The Tramways Committee of Glasgow 
Corporation recommend that the salary of Mr. James Dairy mple, 
general manager, be increased by £100. Mr. Dalryrople has been 
twenty-seven years in the service of the Corporation, and joined 
the tramways department in 1894. He was appointed general 
manager in 1904 at a salary of ;f 1,000, and has received no 
increase since his appointment. It is also recommended that the 
salaries of each of the following officials be increased by jf 25 : 



Mr. L. Mackinnon, traffic superintendent, entered the service in 
1892, present salary £$ys '. Mr. J. Ferguson, chief engineer, entered the 
service in 1897, present salary ^575: and Mr. J. N. Wilson, secretary 
and treasurer, entered the service in 1894, present salary ^325 : and 
that the salary of Mr. E. T. Goslin, electrical engineer, who entered 
the service in 1900, and whose present salary is ^475, be increased by £y$. 

Mr. J. T. Cornisti, M.I.E.E., chief engineer of the La Capital 
Traction and Electric Company. Metropolitano Tramway, Grand 
National Tramway Company, Buenos Aires Electric Tramway Com- 
pany, Belga Argentina Tramway Company, and consulting engineer 
of the Cordoba Light and Power Company, has been appointed resident 
engineer of the City of Santos Improvements Company (gas, water, 
electric lighting, and tramway), Brazil, and left to take up his duties 
on May i. The conversion to electric traction of the Grand National 
Company's system, some 100 miles of single track, was carried out 
under his supervision. This will not be Mr. Cornish's first visit to 
Brazil, as he went to the State of Sao Paulo in 1891, and remained 
some years in connection with electric light construction. He was 
subsequently engaged in the construction of the first electric tramway 
system in Buenos Aires some eleven years ago. 

Sheffield Corporation Officials.— A re-arrangement of duties of 
the officials of the Highways and Sewage Committee of the Sheffield 
Corporation has taken place. Mr. C. F. Wike. M.I.C.E., who has 
been city surveyor for eighteen years, has been appointed city surveyor 
and engineer, and Mr. W. H. Hadfield. who has been deputy city 
surveyor, has been appointed surveyor of highways, and made 
responsible to the Tramways Committee for the maintenance of the 
tramway track. It has also been decided to appoint a city architect 
to undertake the whole of the architectural work required to be done 
by any of the (committees of the Corporation, the salary for this 
position to be £650 per annum. This official and his staff are to t)e 
under the control of the Establishment Committee, and all officers 
engaged on architectural work in the several departments of the 
Corporation are to be transferred to the city architect's department. 

Mr. W. J. Newton, borough engineer of Accrington, has been 
granted an increase of salary by the Town Council. The proposal was 
put forward by the General Purposes Committee that the salary should 
be raised from ;f420 to /470 per annum in view of his long and arduous 
services in carrying out the conversion of the tramways, and of the 
additional duties and responsibility involved in the supervision of the 
new sections of tramways. The Mayor explained to the Council that 
Mr. Newton had been up early and late supervising the work, when he 
was not required to do so under his agreement with the Corporation. 
Moreover, Mr. Newton had done the work uncommonly well, and if 
the Corporation had had to pay an outside engineer on the usual five 
per cent, basis for supervision it would have cost /i,5oo. There was 
very solid ground for making a grant to the borough engineer. Since 
the resolution was passed, however, Mr. Newton had expressed a wish 
to have a portion of the money in a lump sum, so the committee met 
before the council meeting, and decided to give him a smaller advance 
in salary, and to commute the difference by a sum of /300 down for 
his immediate personal use. Mr. Newton had pointed out that in case 
of his decease or retirement the original arrangement would deprive 
him of the remuneration for his extra services already given. After 
some discussion, the proposal as modified by the Mayor's statement, 
was agreed to. 

5ir Charles Petrie, chairman of Liverpool Tramways Committee, 
was. on April 14. presented by the members of the Tramways Social, 
Athletic, and Thrift Society with an oil painting by Mr. Hamilton 
Hay, representing a night tramway scene at Liverpool Pierhead. 
Alderman Lloyd, introducing the representatives of the society, said 
they were desirous to express the esteem in which Sir Charles was held 
as the head of the tramway service in Liverpool, and especially for the 
efforts he had made for the well-being and amelioration of the status 
of the tramway men. The time had come, he thought, when some 
tangible expression should be given of the men's feelings of good-will 
towards Sir Charles, and there had been secured for this purpose a 
picture by a rising Liverpool artist, which vividly depicted the trans- 
formation which had taken place at the Pierhead — formerly always a 
dull locality— since the establishment of the tram service. Compli- 
mentary speeches in reference to Sir Charles Petrie's work, were also 
delivered by Mr. H. P. Reynolds. Alderman F. Smith, Mr. Skelton, 
Mr. Mallins (traffic manager), and Mr. John Flynn (a driver). There- 
after Inspector W. Coffey formally made the presentation. Sir Charles 
Petrie, in replying, said while he was deeply grateful, he felt that he 
had not done anything more than his duty in connection with the 
position he occupied. Deeply interested in the welfare of the men as 
he was, he had done no more than other members of the committee. 
They had all been of great assistance to him, and he was glad that 
their work had been recognised. It had always been his wish to make 
the lot of the tramwaymen as happy as it could be ; and it was highly 
gratifying to have in their service such an excellent lot of men Uy 
treating the men in a proper manner, and with good fellowship between 
the Committee and the members of the City Council, the tramways 
would always be a credit to the city of Liverpool. 
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TRAMWAY AND LIGHT RAILWAY NOTES. 



ABERDEEN. — An example of the peculiar financial arrangements 
as between the Aberdeen tramway and electricity departments is to 
be found in the business transacted by a meeting of a sub-committee 
of Aberdeen Corporation on April 15. The meeting was held for the 
purpose of readjusting the amount to be paid by the tramway depart- 
ment to the electricity department for services rendered by the 
electrical engineer. In view of the fact that the repairing of the cars 
is now carried out under the supervision of the manager of the 
tramways, it was agreed that the Tramway Committee pay the 
Electricity Committee ;f 70, instead of ;£'i40 as formerly. 

BIRMINGHAM. — Handsworth Urban District Council have 
confirmed a recommendation by the Tramways Committee in favour 
of the Council purchasing the part of the Birmingham cable tramway 
which is in Handsworth. and of getting the Board of Trade to appoint 
a referee to settle the price to be paid to the Birmingham Tramways 
Company. It was stated that an additional dynamo would be needed 
in the Council's electricity station to provide current for the line after 
it was electrified. — At a meeting of Handsworth Urban District 
Council on April 15, Mr. John Edwards, chairman of the Tramways 
Committee, stated that the committee had had a meeting with repre- 
sentatives of Aston and of the Birmingham Tramways Company, 
when the company consented to through running of cars from 
Birmingham to Perry Barr on the following conditions : Birmingham 
City Tramways Committee to receive a penny, and the British 
Electric Traction Company, who have powers over the Aston portion 
of the line, and the Handsworth District Council to receive i}d. 
between them in equal shares, the fare to be 2^. As a condition to 
this arrangement the Council to purchase the Villa Road line for 
a sum of about /i,85o. the purchase to be completed and the District 
Council to electrify the Villa Road line up to Soho Road. The 
British Electric Traction Company undertook to run cars through 
up to Soho Road, and to make a new penny stage from Six Ways, 
Aston, up to the end of Villa Road ; Handsworth to receive in respect 
of this '34 of a penny, and the British Electric Traction Company 
•66d. Councillor Edwards, continuing, said, as far as they were 
concerned they had either to accept those terms or refuse them. It 
was the final offer of the British Electric Traction Company, and the 
committee, who had given a great deal of time and consideration to 
the matter, recommended their acceptance. The Council adopted the 
proposal by 13 votes to 5. 

BRIERLEY HILL.— At a meeting of Brierley Hill District 
Council an agreement was approved between the Joint Tramway 
Committee of Brierley Hill, Quarry Bank, and Rowley Regis District 
Councils and Mr. C. S. Vesey Brown, representing a proposed company, 
for the taking over of the Councils' Light Railway Order. A state- 
ment made by Mr. T. Williams, in moving approval of the agreement, 
explains the position of matters. He said that the Order was granted 
to the three Councils in 1903, and from that time to the present the 
Joint Committee had been looking round with a view to dispK>sing of 
the Order. After many negotiations with different individuals they 
had the resuh'^mbodied in the present agreement. The Councils were, 
by the terms of the agreement, bound to lay down the permanent way, 
and when this was done the company would take this over and do the 
other necessary work, the equipment part of the undertaking and the 
working of the line. With regard to the financial aspect, the propK>sed 
company would have to pay the Council's 5J percent, on the outlay. 

DERBY. — The Town Council have, by a majority, decided to 
proceed as soon as possible with the construction of an authorised 
tramway extension in Burton Road to the borough boundary, a 
distance of 800 yards, at a cost of ;f 5,500. 

DUNDEE. — At a meeting of Dundee Tramways Committee on 
April 20, Mr. Peter Fisher, the manager, repK>rted on a proposed 
circular tramway route from Arbroath Road to Strathmartine Road. 
The length would be 2J miles, and the cost of construction of double 
track would be /28,5oo. A fair estimate of the earnings was ^2,738 
per annum, while the cost of working, maintenance, etc., would be 
;f 7,690, showing a deficit of ^4,952 per annum. An alternative route 
would be ij miles long, and single track with passing places would 
cost ;f 10,900. The annual revenue would be about £1 ,870, and working 
expense, maintenance, etc., would come to /4,oi9, showing a loss of 
jf2,i49 per annum. The Committee had also before them a report 
from Mr. Fisher in regard to the running of motor 'buses between 
the Maryfield and Fairmuir termini on the trackless trolley system. 
Mr. Fisher said the Board of Trade had stated it was within their 
power to grant the necessary permission to erect and, work such a 
system, provided the details were satisfactory. Unfortunately, there 
was no centre in Britain where such a system was in operation, but the 
system was in existence at places on the Continent, and Mr. Fisher, in 
giving details of such systems, stated the operating cost, including 
maintenance of the cars and motors, and of the line and power plant, 
was something under 5d. per car mile. If it were possible to run the 
cars at anything like that figure the service could be profitably worked 



in sparsely-populated districts. The Committee deferred consideration 
till further information had been obtained. 

EAST HAM.— The Town Council have decided to purchase from 
the North Metropolitan Tramways Company the piece of horse line 
between Green Street and Manor Park Broadway, at a cost of /8.000. 
The tramway forms a link in the chain of lines leading all the way 
from London to Ilford, and if it is now reconstructed for electric 
traction, it will be possible to run through cars over the entire distance. 
The Town Council of East Ham already own some seven miles of 
electric routes. 

EDINBURGH.— The directors of the Edinburgh and District 
Tramways Company have approved of a scheme of the manager, 
Mr. C. W. Shepherd, for the service of cars to and from the Scottish 
National Exhibition at Gorgie, which is in the south-western outskirts 
of Edinburgh. There are two tramway routes to the Exhibition, one 
terminating at Gorgie and the other at Murray field. The Gorgie route 
takes the cars right to one of the Exhibition entrances ; but the other 
stops about three-quarters of a mile from the main entrance. In this 
connection surprise has been occasioned by the refusal of the Tramways 
and Streets and Buildings Committees of the Town Council to accept 
the offer of the Cope Syndicate to lay down free of cost an electric 
tram line on their shallow conduit system from the Murrayfield ter- 
minus to the Exhibition main entrance. The time-table, which has 
been drawn up by Mr. Shepherd, shows that there will be a service of 
no fewer than 90 cars per hour from the city to the Exhibition. — Major 
Pringle, on behalf of the Board of Trade, inspected the new Gilmore 
Place cable tramway in Edinburgh on April 14. and later in the day 
the line was opened for traffic. He also examined a siding at Gorgie. 
which has been constructed near the gates of the Scottish National 
Exhibition. It is capable of accommodating a large number of cars, 
which can be massed there for the purpose of rapidly taking away 
crowds of people at the time of closing the Exhibition each evening. 
The siding can also be used for setting down passengers on arrival. — 
Representatives of Edinburgh and Leith Town Councils have been 
struggling for two or three months to come to an agreement as to the 
construction of a proposed tramway from Leith to Granton, part of 
which would be in Edinburgh and part in Leith. The details of the 
difficulties and of the settlement which was arrived at on April 10 are 
of little general interest, except that Edinburgh will not be able to 
become sole owner of the part of the tramway within its bounds, an 
arrangement for joint ownership (in event of purchase) of the whole 
line being arrived at. 

FALKIRK.— At a meeting of Falkirk Town Council on April 20 a 
letter was read from the secretary of the Falkirk and District Tram- 
ways Company, setting forth the proposals of the company relative to 
the proposed extension of the system to Laurieston. Unfortunately, 
the tramways had not been a financial success, owng to the heavy way- 
leaves and operating charges for bridges, and the shareholders were 
unwilling to put up further capital unless upon such terms as would 
show a reasonable profit. The secretary stated seven conditions upK>n 
which the company might be prepared to proceed with the extension 
now, the chief of these being that the Council would relieve them of 
charges for way-leaves ; that the Council would bear the cost of paving 
the sections between the rails in High Street ; and that the Council 
would maintain these sections other than the rails. Provost Christie 
moved that the Council write declining to agree to the terms of the 
letter. The motion was agreed to. 

GLASGOW, — In Glasgow Sheriff" Court, Sheriff" Mackenzie has 
given judgment in an action for damages by Mr. John Geddes, 
contractor, against Glasgow Corporation. It appeared that while the 
pursuer was a passenger in one of the Corporation's tramway cars, 
the conductor from whom he received his ticket was relieved by 
another conductor. Subsequently the second conductor asked the 
pursuer to show his ticket, and Mr. Geddes did so. As the number 
did not correspond with that of any ticket issued by him the conductor 
left to consult the slip given to him by the conductor he had relieved, 
and, having done so. he returned, and again asked Geddes to show 
his ticket. Geddes refused to show it or to pay the fare from the 
starting point of the car, offiering his card, which the conductor 
refused to take. He was detained on the car, and escorted to the 
police office. The Sheriff" found that in detaining Geddes until his 
name and address were ascertained the Corporation's servants were 
acting within the scope of their employment, but that his detention 
after he had offered his card was wrongful and illegal. The Sheriff, 
therefore, awarded Geddes /5 in respect of the injury to his feelings 
caused through the action of the conductor. 

GLOUCESTER.— The Town Council have, against the advice of 
the tramway manager, resolved that motormen should be selected from 
those conductors who are trained and qualified for the work, unless 
sufficiently good reason exists to justify the appointment of other 
persons in preference to conductors.— The system of penny transfer 
tickets which is now in operation in Cardiff has also been adopted in 
Gloucester, so that a passenger may for a penny travel half-a-mile on 
one route, transfer to another car and travel another half-a-mile by it. 
Along with this change single halfpenny tickets have been abolished. 

13 
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LANCASTER.— At a meeting of Lancaster Town Council on 
April 22, the Tramways Committee recommended that there should 
be a halfpenny fare between Castle Station and the Market, and 
a universal fare of a penny between the Market and any other pK>int. 
This was met by an amendment in favour of reversion to halfpenny 
stages and no overlapping stages. The amendment was carried by 
1/ \otes against 8. 

LONDON. — On April 4 the newly-electrified line of the London 
County Council from Brixton via Stockwell Road and South Lambeth 
Road was opened for traffic, thus enabling cars to run between Brixton 
and Victoria Station. On the same day electric cars began running 
from Greenwich to Lewisham. On April 10 the southern part of the 
tramway subway from Victoria Embankment to Aldwych was opened, 
and through cars now run between North and South London. The 
line was described in our issue of April 2. 

NEWCASTLE —At a meeting of Newcastle Tramways Committee 
on April 9. Mr. E. Hatton, the general manager, said that the accumu- 
lator cells at the City Road power-station required re-lining and 
renewing, and he estimated the cost of doing what was necessary at 
;f 4,000. It was agreed that tenders be obtained for carrying out this 
work, the cost to be provided out of the renewals fund, which at the 
present time stands at /47,ooo, to which there is still to be added the 
profits of last year. Mr. Hatton also reported that it was absolutely 
necessary to provide two new pumps for the pumping station on the 
Quayside to deal with the water for condensing at the power-station. 
It would also be necessary to lay in a new suction pipe from the power- 
station to the river frontage. The estimated cost would be about 
^4,800. It was also agreed that tenders should be obtained. The 
expenses of these will also be charged to the rerlfewal fund. 

NEWPORT.— The latest instance of awakening to the necessity 
for strengthening the tramway renewal reserve fund comes from 
Newport, where the Electricity and Tramways Committee of the 
Corporation have resolved to recommend that before any surplus from 
the tramways is applied to the relief of rates, a sum averaging ^3,000 
per annum should be paid into the tramway reserve fund. 

NOTTINGHAM.— At a meeting of Nottingham Town Council 
on April 6, a report was submitted by the General Purposes Committee 
containing the text of a proposed agreement with the Nottinghamshire 
and Derbyshire Tramways Development Company with regard to the 
construction and working of certain tramways in the city, and the 
transfer to the Corporation of certain of the company's powers. 
The agreement provides that the Corporation shall support a Parlia- 
mentary Bill promoted by the company for a further extension of time, 




and for a grant of running powers over certain of the tramways of the 
Corporation, in return for which the company will transfer to the 
Corporation existing powers to construct tramways from Carlton, 
Arnold, and Beeston to junctions with the Corporation's tramways. 
The company are also to try to get statutory powers for the construction 
by the Corporation of a connecting tramway from Basford. This line 
and a part of another are to be leased to the company for 42 years. 
The Council approved the proposals. 

OXFORD. — The tramways have been taken over from the old 
company by the National Electric Construction Company on terms 
mutually arranged. 

ROCHESTER— After being inspected by Major Pringle, of the 
Board of Trade, the tramways constructed by Rochester Town Council 
were opened for traffic on April 16. The lines are worked on lease by 
the Chatham and District Light Rail ^vay Company in conjunction with 
the tramways in Chatham and Gillingham. 

SOUTHPORT.— A new departure has been made by Southport 
Tramways Committee, in that they have decided to issue contract 
tickets for the carriage of dogs on the cars, at 5s. per quarter. The 
committee have resolved to pay is. per man to drivers for each week 
in which the average consumption of electric energy per car mile is 
reduced by one-tenth of a unit below the average consumption for the 
year ended March 31 last. During that year the consumption was 116 
units per car mile. 

TORQUAY.— The new Torbay Road section of the Torquay tram- 
ways, nearly a mile in length, and the last section of the eight and a 
half miles of tramways now running through the borough, was opened 
for public traffic on April 16, when the Mayor (Mr. W. R. V. Webb) 
drove the first car, which was decorated with flags and evergreens, his 
Worship carrying out the duties of motorman for the whole distance. 
He was accompanied by members and officers of the Corporation and 
the leading tramway officials. 



PATENT LIST. 



Specially abstracted for "The Tramway and Rail- 
way World " from the Official Journal of Patents. 

.*. If the inventions have been communicated the names of the com- 
municators are given below in italics. 

Applications. 
Applications for Letters Patent have been filed : 
6,384 Run-back automatic electric brake— E. Daley and R. Roberts. 
Electrical alarms for tramcars — T. R. Kinsella and C. W. 

Hodgetts. 
Car ventilators — T. H. Garland. 
Silent stopping signal for tramcars — G. Masters. 
Tramway points — E. Veevers and G. H. Butterworth. 
Rail joints — J. Sevcik. 
Combination for conveying lubricants to the journals of 

electric motors, and railway and tramway axles— C. H. 

Stone and E. S. Quilliam. 
Pevice for preventing collision of trams — E. Schnyder 
Tramway trucks — The Brush Electrical Engineering Company, 

Limited, and R. L. Acland. 
Heating of motor omnibuses — L. W. Williams and M. W. 

Davidson. 
Motor omnibus bodies — A. De Dion and G. Bouton. 
Tramway car fenders — P. Bickart. 
Electric traction systems — The British Thomson- Houston 

Company (The General Electric Company). 
Automatic tram signal — P. L. Naish. 
Railway or tramway locomotive vehicles — C. Robinson. 
Railway and tramway wheels — W. H. Kitson. 
Controlling motors of power-driven vehicles — J. E. Francis. 
Railway or tramway vehicle — C. A. Cams- Wilson. 
Safety cut-outs for overhead wires of traction systems — A. E. 

Dixon. 
Electric locomotives — E. C. Ketchum. 
Sand-distributing apparatus for tramcars, railway trains, and 

motor vehicles— M. J. Sexton and J.J. Sexton. 
Electric brakes — P. S. Turner. 
Automatic frog for overhead trolleys — W. Gray. 
The preventing of the raising of dust by motor omnibus 

wheels — W. Page. 
Operation of street railway switches — L. Z. Preston. 
Point-shifting mechanism for tramways and railways — J. Lynn. 
Brake-operating mechanism for tramway cars — A. Dickinson. 
Electric device for preventing collision of railway trains- C. 

Lagden and A. Catch pole. 
8,363 Automatic non-skid appliance for motor omnibuses— A. 

Tomlins and R. Burstinghaus. 
8,384 Tramcar fenders— O. Sturm. 



6.432 

6.455 
6.479 
6,721 

6.749 
6.750 



7,111 
7.231 

7.357 

7.391 
7.424 
7.434 

7,460 
7.511 
7.513 
7.589 
7.631 
7.670 

7.750 
7.792 

7.941 
7.944 
7.958 

8,144 
8.232 

8.255 
8,357 
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8,445 Tramcar lifegaards — J. Bowring. 

8,462 Side lifeguards for tramway cars— B. K. Noy. 

8,467 Braking gear for overhead electric cranes— A. Jack. 

8,553 Raihvay and tramway improvements— G. W. Green. 

8,606 Pneumatic track sanders— H. Rau, junr. 

8,675 Car couplers— C. H. Tomlins. 

8.869 Vehicles for tramways and railways — Mountain and Gibson, 

Limited, and A. F. H. Head. 

8.870 Tramway and railway vehicles— Mountain and Gibson, Limited, 

and A. F. H. Head. 
8.934 Electric block system for railways and tramways— W. H. 

Edridge, and F. Justinien, and S. C. Pradel. 
8,947 Anti-skidding device for motor omnibuses— A. Tomlins and A. 

Wilson. 
8,968 Installation for electrically controlling railway points — 

Siemens Brothers and Company, Limited (Siemens and 

Halske, AkL'Ges.) 
9,050 Fish joint for railway rails— J. Baka-Abakowsky. 

Specifications Published. 
1906. 

29.645 Power-driven vehicles— Simpson and Park. 

1907. 

2,588 Dynamo-electric transmission gear for motors— Albrecht. 
5,300 Point arrangements of the side slot conduit system of electric 

traction — Gar rod. 
5,402 Electric traction on the surface-contact system— Suchostawer. 
5,671 Control of electrically-propelled vehicles — The British Thom- 
son-Houston Company, and Hopps. 
5.749 Cable for electric traction on the stud-contact system — 

Griffiths and Bedell. 
6,992 Electric ra'lway signalling apparatus — Notarianni. 
15.665 Non-skid attachment for motor omnibuses — Klapkaand Dunn. 
1 7*539 Elevated electric railways— Gilstrap. 
17,832 Trolley wheels for electric traction — Sawyer. 
18,272 Brake mechanism for car trucks— Adams. 
21,982 Trolley heads or collectors of electricity — Drewet. 
24,770 Insulated rail joints— Wolhaupter. 
6,064 Bow trolleys or collectors for electric railways and tramways 

— Brecknell, Munro and Rogers, Limited, and Munro. 
15.636 Automatically-operated station indicators for electric railways 

— Daley and Daley. 
28.202 Railway rail joints — Steele. 
11,523 Tramway conduit pomts— Kneen and King. 
19.880 Car wheels — Robci tscn. 
8.860 Driving-wheels for electrically-propelled vehicles— Balachow- 

sky and Caire. 
9,270 Automatic electro-magnetic and foot sanding gear for electric 

tramways and railways— Cummins. 
12,605 Safety reflectors for tramcars — McLean and Gibson. 
18.534 Manufacture of track rail sand — Taylor. 
10,991 Signalling device for tramways and railways— Dewhurst 
25,832 Insulated railway rail joint— Wolhaupter. 
25*833 Insulated railway rail joint — Wolhaupter. 



NOY'S PATENT LIFEGUARDS, 

Waterside Works, Coiohester. 

Made to Order on Reasonable Terms. 

In use on the Colchester Corporation and the West Ham 
Corporation Tramways. 

THESE PATENT RIGHTS FOR SALE. 



VlfANTKD. 



OLD STEEL TRAMWAY RAILS. 



Wanted to purchase 500 tons of Old Steel Tramway Rails, 
6 X 6. or 7 X 7. Apply Marple and Gillott, Limited, 
Engineers, Sheflfield. 



Mr. 



JOHN E. RAWORTH, 

Cbartered patent agent, 



QUMMN ANNM'S CHAMBERS, 

BROADWAY, WESTMINSTER. 



CONDENSING PLANT. 



The Mirrlees Watson Company, Limited, of Glasgow, 
make a special feature of the manufacture of Independent 
Condensing Plants having either Wet or Dry Air Pumps, 
and suitable for working in connection with Reciprocating 
Engines or giving the high vacuum desirable with Steam 
Turbines. 



The Warner Truck 



Fully Protected by Patents in All Countries, 



WARNER ENQINEERINQ COMPANY, LIMITED, 
DARTMOUTH STREET, S.W. 



TRAFFIC RETURNS. 



TRAMWAYS AND 
OMN1BUSK8. 



Aberdeen Corporation 
A3rr Corfmration ... 
Bath Electric 
Belfast City 

Birmingham Corfmration ... 
Blackburn Corporation 
Blackpool and Fleetwood ... 
Blackpool Corporation 
Bolton Corporation 
Bournemouth Corporation 
Bradford Corporation 
Brighton Corporation 

Bristol 

Britiib Blec Trac.Co's. Undertakings 

Alrdrie 

Bamsley 

Barrow ... 

Birmingham and Mid. Joint Com. 
Birmingham and Midland 
City of Birmingham ... 
Dudley-Stourbridge ... 
South Staffordshire ... 
Wolverhampton District 

Cavehill 

Devonport 

Gateshead 

Oravesend and Northfleet 

Oreenock-Port Glasgow... 

Hartlepool 

Jarrow ... 

Kidderminster ... 

Leamington 

Merthyr... .j^ ... . . 



1907. 

WEEKS ENDING. 



Mar. 30. Apl. a 



£ 

1.178 

209 

645 

3.626 

5.595 

964 

639 

500 

3.276 

1,455 

4.836 

1.078 

5,257 

223 
168 
275 

770 
2.836 
870 
916 
455 
83 
519 
1.072 
256 
673 
311 
163 
104 
143 
235 



£ 
1,359 
321 
730 
4.683 
6,536 
1,989 
1,032 
1.633 
2.243 
1.195 
6,294 
1.057 
6.818 

239 
225 
303 

1,193 

3,434 

1,407 

1.435 

739 

300 

565 

1.138 

368 

784 

354 

185 

211 

246 

316 



Apl. 13. I Apl. 20. : April 27. 



£ 
1.250 

237 
1.291 
3.272 
5,275 

985 

280 
1.662 
2.036 
1,622 
3.884 

795 
4.701 

226 
218 
203 

704 
2,672 
757 
821 
415 
62 
420 
920 
210 
726 
236 
105 
93 
159 
196 



£ 

1,209 

223 

719 

3.329 

5,241 

961 

297 

453 

2,010 

1,496 

4,204 

739 

4,781 

224 
149 
213 

706 
2.541 
752 
823 
405 
65 
431 
940 
222 
631 
262 
114 
92 
126 
187 



£ 

1.156 

213 

720 

3,496 

5.642 

972 

288 

448 

2,068 

1.589 

4,310 

798 

4,682 

213 
157 
217 



2,557 
762 
837 
415 
67 
419 
949 
223 
639 
251 
118 
92 
131 
185 



Mar. 28. 

£ 

1,187 

181 

577 

3.352 

6.273 

972 

245 

358 

2,210 

1.396 

4.237 

703 

4,422 

223 
165 
223 

775 

2,663 

727 

839 

410 

59 

395 

982 

188 

462 

181 

94 

86 

121 

190 





1908. 






i 


AQQRKQATK. 




WEEKS ENDING. 












Apl. 4. 


Apl. U. 


Apl. 18. 
£ 


Apl. 25. 


Wks. 


1908. 
£ 


Inci 

D<N 


-ease or 
crease. 


£ 


£ 


£ 




£ 


1,251 


1.223 


1.214 


1.251 


47 


63.460 


— 


1,266 


207 


211 


246 


319 


49 


14.066 


— 


19 


620 


652 


643 


1.001 


16 


9,705 


— 


1.082 


3.507 


3.554 


3.585 1 


4.356 


4 


13.069 


— 


478 


6.364 


6.295 


6.183 


6.816 


4 


23.197 


+ 


1,156 


1.043 


1.030 


997 


1,891 


4 


4.962 


+ 


59 


279 


261 


610 


883 


17 


4,635 


+ 


197 


313 


584 


520 


2,235 


3 


3.339 


-f 


771 


2,240 


2,244 


3,010 


2.299 


4 


9.202 


-f 


845 


1,235 


1.489 


1.483 


2.533 


3 


5,746 


— 


323 


4,310 


4,279 


4.616 


5.591 


4 


17.199 


— 


864 


716 


756 


910 


899 


4 


3.070 


-h 


162 


4,538 


4,583 


4,778 


5.899 


17 


78.420 


- 


2.401 


214 


214 


217 i 


230 


16 


3,602 


+ 


70 


177 


178 


190 


232 


16 


2,764 ' 


+ 


213 


225 


218 


284 


273 


16 


3,608 


+ 


65 


809 


795 


791 




15 


11,952 


+ 


486 


2.733 


2.746 


2.710 


2,969 


16 


43,827 


-h 


546 


792 


751 


763 


1.094 


16 


12.148 


— 


902 


885 


848 


841 


1,094 


16 


14.025 


— 


87 


449 


425 


413 


615 


16 


7.119 


— 


62 


54 


74 


88 


294 


16 


1.215 


+ 


76 


431 


447 


519 


479 


16 


6.921 


— 


114 


t.003 


973 


1,047 


1,064 


16 


16.099 


+ 


406 


201 


189 


205 


232 


16 1 


3,088 


— 


473 


469 


508 


536 


598 


16 


7.775 


— 


2.097 


194 


198 


218 


234 


16 


3.449 


— 


623 


95 


94 


114 


120 


16 


1.596 


— 


176 


87 


86 


91 


151 ' 


16 


1.430 


— 


119 


125 


174 


137 


225 1 


16 


2.225 


+ 


22 


199 


214 1 


222 


305 1 


16 


3.291 


+ 


49 
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RETI 
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190S. 


















1907. 










AQQRKQATC 




TRAMWAYS AND 




WEEKS ENDING. 




Mar. 28. 


WEEKS END 
Apl. 4. Apl. 11. 


ING. 
Apl. 18. 
£ 










OMNimiSKS. 


Mar. 30. 


Apl. 6. 


Apl. 13. 


Apl. 20. 


1 Apl. 27. 


Apl. 25. 


Wks. 


1908. ^5^ 


reaaeor 
crease. 


Mritish Klec.Trac. Cos.— roHttniif'/. 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


MetropoHUn Electric 


5,168 


6.293 


3.813 


4,152 


3,954 


4.807 


5.179 


5.016 


6,033 


5,927 


16 


79.664 + 


14.915 


Middleton 


431 


648 


292 


300 


299 


312 


333 


319 


429 


485 


16 


5.233 + 


91 


Oldham- Ashton 


716 


872 


524 


553 


561 


575 


598 


562 


724 


745 


16 


9,430 + 


64 


Peterborough ... 


155 


225 


110 


102 


103 


107 


110 


109 


132 


148 


16 


1.749 - 


27 


Potteries 


1.813 


2.029 


1.629 


1,708 


1,769 


1,831 


1.850 


1,671 


1,751 


1.915 


16 


29.704 + 


724 


Rothesay 


81 


358 


196 


128 


102 


48 


50 


73 


148 


347 


16 


1.206 - 


156 


Sheemess 


47 


80 


51 


53 


49 


44 


47 


50 


49 


67 


16 


788 - 


10 


South Metropolitan 


962 


1,206 


603 


673 


690 


661 


718 


678 


821 


862 


16 


10.940 - 


352 


Southport 


305 


516 


246 


233 


242 


207 


225 


226 


265 


398 


16 


3,492 - 


330 


Swansea... 


888 


1.095 


780 


795 


770 


874 


1 870 


950 


1 935 


1.061 


16 


13,925 + 


1.018 


Taunton 


42 


62 


43 


39 


39 


38 


42 


37 


43 


53 


16 


621 - 


18 


Tvnemouth 


239 


347 


172 


161 


172 


141 


146 


144 


200 


218 


16 


2,410 i - 


286 


Weston-super-Mare 


33 


222 


65 


55 


63 


24 


27 


1 35 


36 


184 


16 


573 - 


137 


Worcester 


288 


498 


245 


237 


249 


232 


239 


256 


269 


318 


16 


3,894 1 - 


52 


■ Wrexham and District . . . 


128 


131 


108 


112 


91 


81 


93 


116 


156 


114 


16 


1,647 
14,299 




7 


Yorks. (Woollen) District 


947 


1.374 


878 


877 


927 


j 854 


935 


867 


916 


1.198 


16 




519 


Burnley Corporation 


1.718 


1.335 


1,118 


1,154 


1,158 


' 1,160 


1.324 


1,177 


1,642 


1.195 


17 


25.845 + 


388 


Burton-on-Trent Corporation 


303 


315 


262 


254 


260 


242 


260 


244 


268 


262 


4 


4,124 + 


4 


Bury Corporation... 




897 


928 


1,601 


931 




834 


1.085 


1,547 


1,115 


3i 


778 


Cardiff Corporation 


2.090 


2.450 


1,905 


1.907 


1,871 


1^959 


2.012 


2,003 


2,045 




3 


5,333 - 


787 


Carlisle, City of 


169 


200 


161 


162 


160 


171 


163 


1 156 


178 


178 


17 


2,590 + 


62 


Chatham and District 


686 


1,158 


666 


640 


638 


585 


647 


1 641 


660 


1.081 


16 


10.326 - 


423 


Chesterfield Corporation ... 


212 


173 


340 


184 1 192 


208 


169 


263 


210 


286 


3 


759 + 


145 


Colne and Trawden 


366 


251 


178 


187 


199 


186 


187 


194 


314 


202 


17 


3.207 - 


99 


Cork Electric 


471 


508 


444 


444 


462 


388 


392 


439 


445 


468 


16 


6,456 - 


468 


Crovdon Corporation 
Darlington Cforporation ... 


1,569 


2,176 


1,247 


1.291 


1,312 


1,259 


1,325 


1,269 


1,437 


1,464 


4 


4,703 - 


534 


205 


252 


182 


173 


191 


188 


194 


183 


183 


214 


4 


784 - 


25 


Derl»y Corporation 


874 


971 


669 


701 


701 


776 


796 


830 


922 


910 


5h 


3,186 + 


235 


Dover Corporation 
Dultlin nnd Lucan 


254 


276 


195 


189 


191 


153 


117 


162 


202 


212 


4 


694 - 


158 


118 


166 


102 


100 


112 


96 


99 


108 


128 


176 


17 


1.681 + 


44 


Dublin I'nitcd 


5,001 


5,758 


4,959 


5.120 1 5.275 


4.606 


4.750 


4,811 


1 4,802 


5,608 


17 


78.533 + 


648 


Dundee Citv 


1.061 


1.192 


1,195 


1.063 


1,030 


1.073 


1,126 


1,144 


I 1,087 


1,187 


49 


55.837 + 


2.331 


East Ilam Oorf»<>ration 


1,046 


1.170 


815 


841 


817 


826 


869 


814 


! 896 


870 


4 


3,073 - 


121 


Exeter Corporation 

Falkirk and District 


292 


332 


278 


282 


311 


231 


251 


261 


270 


377 


4 


1.027 + 


39 


326 


325 


271 


257 


270 


263 


296 


261 


280 


262 


4 


1,099 - 


24 


Glasgow Corporation 


17,434 


ia956 


17.059 


17.055 


19.080 


16.877 


17.640 


17,459 


17,504 


17,665 


47 


816,434 + 


15.596 


Cilos«iop (ITriwn Elec. Suppiv Ct« 1... 


164 


144 


121 


130 


128 


120 


115 


111 


150 


130 


17 


2,006 - 


128 


IIa.^tlngs and District 


1.934 


943 


927 


927 


788 


846 


811 


838 


1,676 


865 


17 


13.735 - 


380 


Iluddcrsfleld Corporation ... 


1.603 


2,245 


1.340 


1,482 


1,442 


' 1,474 


1,524 


1.429 


1,562 


2,004 


4 


6,519 -1- 


10 


Hull Corporation ... 


2.509 


2,594 


2.195 


2.215 


2.216 


2.496 


2,501 


2.375 


2.479 


2,493 


4 


8,924 - 


89 


Ilford Corporation 
Ilkeston Corporation 


555 


644 


422 


438 


413 


288 


419 


409 


469 


435 


4 


1,559 


_ 


129 


206 


116 


206 


117 


117 


129 


129 


130 


123 


161 


4 


543 


— 


14 


Ipswich Corporation 


433 


443 


327 


351 


343 


310 


331 


318 


386 


365 


4 


1.275 


— 


77 


Isle of Thanet 


506 


665 


349 


353 


355 


257 


271 


268 


423 


528 


17 


4,344 


_ 


574 


Keighley Corporation 
Kilmarnock Corporation ... 


149 


242 


137 


136 


147 


141 


155 


150 


146 




42 


6.548 ! + 


262 


149 


172 


150 


139 


144 


150 


142 


143 


145 


i'49 


49 


7.636 - 


202 


LAnarkshire 


1,151 


1,439 


1.167 


1.141 


1.253 


1.210 


1,225 


1.275 


1,249 


1.562 


16 


20,325 + 


2.800 


Lancashire United 


1,179 


2.613 


1,050 


1.077 


1.075 


1,184 


1.25B 


1.222 


1,159 


2,193 


16 


19,628 + 


1,037 


Leorls City 


6.673 


8,198 


5.683 


6.001 


6.089 


6.207 


6.244 


6.124 


6.534 


6.797 


4 


23.312 + 


323 


Leicester Corporation 


2,306 


2,736 


2.116 


2.027 


2.023 


2,099 


2.199 


2.120 


2,124 


2.366 


17, 


35.209 - 


244 


Leith Corporation... 


495 


543 


473 


464 


483 


480 


481 


493 


486 


488 


49^ 


25.335 -1- 


155 


Loyton U. D. Council 


1.231 


1.528 


856 


911 


871 


827 


890 


844 


1.007 


1.076 


4 


3.393 - 


235 


Liverpool Corporation 


11,251 


11,797 


10.211 


10,256 


10.515 


11,276 


10.801 


10.519 


10,749 


10,885 


17 


172.769 - 


1.774 


London County Council ... 


30.235 


33.850 


27.983 


28,996 


28,550 


31.025 


31,879 


31.291 


31,984 


... 


3 


82,134 + 


8.161 


Ix)ndon General Omnibus... 


20,832 


22,212 


19.347 


20,614 


20,353 


18,460 


19.661 


19,280 


19.204 


18,929 


17 


302,640 - 


19.225 


London Road Car... 


7,939 


a419 


7,484 


8,244 


7.993 


7.549 


7,998 


7,820 


7,826 


7.093 


17 


111,467 - 


6.672 


London Unlt^rl 


6.948 


8.948 


5.400 


5,590 


5.444 


5,386 


5,889 


5,579 


6,490 


6,952 


17 


89,741 - 


2.472 


Lowestoft Corporation 


180 


207 


142 


138 


139 


130 


138 


138 


171 


177 


30 


4,664 -1- 


114 


Maidstone Corporation 












156 


175 


157 


199 


189 


4 


657 , 




Manchester Corporation ... 


15.885 


16,193 


12;997 


13.'345 


13.665 


14.168 


14,195 


14,161 


15,521 


15,494 


4 


54,094 + 


4.197 


Nelson Corporation 


207 


147 


123 


122 


129 


126 


127 


130 


.189 


126 


3i 


539 1 - 


128 


Newcastlc-on-Tyne Corporation 


4,229 


4.932 


3.785 


3,741 


3.893 


3,717 


3,757 


3.671 


3.916 


4,300 


4 


14.289 1 - 


1.655 


Newport (Mon.) Corp>ration 
New St. Ilolens and DlKtrict 


694 


804 


597 


596 


603 


602 


605 


629 


641 


724 


4 


2.601 - 


1 


651 


1.123 


600 


587 


591 


620 


682 


663 


600 


962 


43 


29.669 + 


772 


Northampton Corporation... 
Oldham Corporation 


418 


624 


376 


374 


378 


388 


411 


398 


395 


521 


3^ 


1,473 - 


102 


2.250 


2.241 


1,729 


1,752 


1.803 


1.902 


1.920 


1,863 


2.195 


2,030 


5 


9.433 - 


344 


Portsmouth Corporation ... 


2,087 


2,655 


1.659 


1,678 


^'??i 


1.460 


1,605 


1,666 


1,825 


2,019 


4 


6,525 - 


840 


Preston Corporation 


.661 


986 


665 


650 


657 


646 


689 


687 


653 


889 


17 


11.477 - 


159 


Provincial... 


1.947 


2,358 


1,448 


1,497 


1,448 


1.380 


1,438 


1,522 


1.897 


1.972 


30 


44,075 -1- 


656 


Reading Corporation 


601 


497 


573 


567 


580 


541 


414 


557 


569 


659 


5h 


1,938 + 


55 


R(M'hdale Corporation 


1,582 


1.313 


955 


1.192 


969 


1,034 


1,059 


1.059 


1,546 


1,194 


4 


4.454 




Rossendale Valley... 


221 


226 


184 


184 


194 


190 


211 


184 


216 


211 


17 


3.114 - 


52 


Rotlierham Corporation ... 


558 


502 


515 


514 


552 


582 


115 


586 


585 


780 


Sh 


2,084 - 


15 


Sal ford Corporation 


6,225 


4.414 


4,208 


4,202 


4,322 


4.394 


4.392 


4,717 


5,368 


4.469 


4 


17,840 1 - 


715 


Slieffleld Corporation 


5,807 


6.145 


5.053 


5.174 


5,444 


5.487 


5.448 


5,447 


5,503 


5,642 


4) 


25,080 - 


1.698 


Southampton Corporation... 
Southend-on-Sea Corporation 


848 


648 


919 


876 


864 


841 


776 


921 


942 


1.127 


3 


3,090 -1- 


103 


287 


580 


299 


283 


289 


267 


286 


296 


286 


491 


4 


1,113 - 


25 


South Shields Corporation 


678 


693 


492 


504 


541 


505 


511 


500 


581 


536 


3i 


1,935 + 


38 


Sunderland Corporation ... 


1.472 


1.551 


1.213 


1,245 


1,279 


1.062 


806 


1,087 


1.214 


1.091 


4 


4.198 - 


1,091 


Swindon Corporation 




250 


150 


156 


142 


146 


146 


138 


139 


168 


4 


591 - 


107 


Tyneside Tramways and TramroadH 


412 


993 


371 


395 


406 


324 


348 


339 


337 


749 


17 


5.995 - 


792 


Wallasey U. D. CJbuncil 


962 


1.034 


728 


709 


736 


791 


787 


756 


848 


939 


3i 


3.043 - 


69 


Walsall Corporation 


518 


730 


400 


401 


407 


521 


529 


530 


530 


648 


17 


8.678 + 


981 


Waltliamstow Corporation. . . 


696 


546 


462 


490 


460 


506 


306 


511 


680 


625 


4 


2.121 + 


158 


Warrington Corporation ... 
West Ham Corporation ... 




455 


472 


351 


365 




371 


469 


376 


418 


3 


1.162 1 + 


103 


2,340 


3,240 


2.076 


2,195 


2,144 


2;d20 


2.165 


2.050 


2.067 


2,474 


4 


8.758 - 


899 


Wigan Corporation 
Wolverhampton Corporation 
Yorkshire (West Riding) 


1,238 


1.096 


1.072 


1.124 


1,142 


1.279 


1,339 


1,301 


1.375 


1,532 


3 


4.704 - 


563 


1.185 


786 


1.197 


770 


772 


803 


769 


898 


742 


1,044 


3 


2,684 - 


56 


1,377 


1.696 


952 


1.031 


1,122 


1.096 


1.105 


1,102 


1.229 


1,347 


17 


18,530 


+ 


387 


PORKION TRAMWAYS. 






























Anglo- Argentine... 


16,440 


18.423 


17,819 


17,611 


17.008 


18.841 


20.051 


19,289 


17,393 


18,389 


17 


313.233 


+ 


35.003 


Auckland ... ... ...(month) 


9.846 










11,212 










13 


37,100 


+ 


4,948 


Bombay ... 


1.922 


i;869 


1,902 






2,340 


2i498 


21473 






14 


33,979 


+ 


5,936 


Buenos Ayres and Belgrano 

B. Ayres Grand Nat. & New (Joint )... 


3,971 


3.449 


4,134 


3;938 


3^900 


3,879 


3,924 


4,153 


3,941 


3,550 


17 


60,427 


+ 


395 


6,705 


7.420 


7,148 


7,115 


6.998 


7,860 


8.302 


8.014 


7,717 


7,351 


16 


124.430 


+ 


15,813 


Calcutta ... ... ... Rs. 


43,456 


44.509 


44.132 


46,726 


45,750 


45,486 


48,628 




44,144 


44,460 


16 


785.116 


— 


35.387 


Kalgoorlie ... ...(montin 












4.264 










13 


11.319 






LisUm .M 












120,041 










13 


347,140 




— 


Madras Rs. 


201641 


(2 weeks) 


16^830 


(2 weeks) 


17!315 


19.446 


(2 weeks) 


18^861 


(2 weeks) 


laesi 


17 


153,876 


+ 


15.986 


Mexico $ 


410.282 










442.093 










13 


1,270,146 


+ 146,664 


Perth (W.A.) 


1.446 


lieoB 


l!482 


i;429 


i;388 


1,336 


h442 


1^403 


1^445 


1^528 


17 


24.143 




936 


Rio de Jaiierio ... ...(month) 


101.818 










117.260 










13 


336.593 


+ 


44,684 


Sao Paulo... ... (month) $ 


183,713 










199,299 


... 








13 


577.719 


+ 


47.194 


Singapore ... ... ... $ 


9,816 


10.794 


loiijii 


9,837 


as9i 


8.839 


9,690 


9;856 


a488 


81964 


30 


278,106 


+ 


4.243 


■LKOTRIO RAILWAYS. 






























Baker Street and Waterloo 


1.950 


2.230 


2,380 


2.480 


2,470 


3,085 


3,075 


2.980 


2,720 


3.485 


17 


52.450 


+ 


12,629 


Central London ... 


5,204 


5,564 


6,127 


6.236 


5.860 


5.887 


6,054 


5,914 


4.994 


5.532 


17 


101,878 


— 


3,573 


Charing X Buston & Hampstead ... 












3.140 


3,210 


3.100 


3.190 


3.665 


17 


54.065 






City and South London ... 


2,408 


2!689 


2^988 


2,836 


2^825 


3,279 


3,173 


3,140 


2.858 


3.432 


17 


56.467 + 


6,225 


Great Northern and City 


1.596 


1,705 


1.846 


1.849 


1,813 


1.612 


1,666 


1.648 


1,537 


1.594 


17 


29.828 - 


1.712 


Ot. Northra, Piccadilly, & Brompton 


3.440 


3,680 


3.910 


4,080 


3.975 


5,485 


5.685 


5,385 


4.990 


5,660 


17 


91.925 ^- 


27.541 


Liverpool Overhead 


1.429 


1.593 


1,367 


1,397 


1.465 


1,386 


1.424 


1.362 


1,324 


1,477 


17 


23,493 - 


230 


Mersey 


1.809 


2.005 


1.979 


1,782 


1,788 


1.903 


1,918 


2,084 


1.897 


2 036 


17 


33.671 , -f 


1,508 


Metropolitan 


13.672 


16.145 


15.416 


15.005 


15,369 


15,083 


15.373 


15.530 


14.115 


16.026 


17 


258,483 t + 


2.476 


Metropolitan District 


6,932 


7,259 


7.897 


8.042 


7,722 


8.940 


9.276 


8,702 


8.102 


8,633 


17 


150.932 1 + 


16,758 
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The Electric Construction Co., 



LIMITED. 



ELECTRICAL ENGINEERS & CONTRACTORS. 



Motor- Generators. 



E. 

c. 

c. 




E. 

C. 

c. 



One of TEN BOO K.W. MOTOR-PEN EWATOR8 supplied to 
LONDON CXDUNTY CXDUNOL TRAMWAYS. 



Manufacturers of Continuous Current and 

Alternating Plant of Every Description. 



HEAD OFFICE: 



TELePH0NE5-i0930 Central; 3671 London WalL 
TELEORAiVIS—** Concordance/* London. 

DASHWOOD HOUSE, 

9, NEW BROAD STREET. 



London. 



WORKS: 

TELEPHONES— 430 and 75 Wolverhampton. 
TBLEORAiVIS-*' Electric*' Wolverhampton. 

BUSHBURY, 

Wolverhampton. 
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MILNES-DAIMLER, Ltd., 

Our Reputation is founded on many years of Experience. 




28 HJP. Chai^a-Banc to seat 25. 
OMNIBUSES, CHAR-A-BANCS, VANS, LORRIES, TOWER WAGONS. 



\ ''MILNESIE, 



Telegrams 



LONDON.'' 



^ . . ( 2268 GERRARD. 

Telephones ^ ^^^ CENTRAL. 



AN OPINION "AFTER 16 MONTHS' CONTINUOUS RUNNING.' 



8IL8DEN MOTOR OMNIBUS CO., LTD., 

np. Kelghley, Yorks., Nov. 13. 1907. 



tear oirs, 



Sir 



With reference to the Motor Omnibus which you supplied to us in July, 1906, after 
16 months* continuous running we are pleased to report to you that the good opinion we 
at first formed of your *Bus has been more than justified by results, and W6 COA^ratttlfttC 

ourselves in owning what we consider to be the best *Btts on the market In consumption 

of Petrol and Oil she is remarkably economical. As to repairs your ledger will disclose that 

our purchase of parts, &c., from you during the last six months have not exceeded £5, 

which fact speaks volumes for the excellent workmanship of your Chassis. She requires a 
minimum amount of attention to keep her at concert pitch, and we can always depend on her 
carrying her complement of passengers (40) with ease up the long and steep gradients so 
numerous in this locality. We have nothing but unstinted praise for the manner in which 
your 'Bus has done its work on our country roads since July, 1906. — Yours faithfully, 

p. pro Silsden Motor Omnibus Co., Ltd. 

(Signed) M. P. CRYER, Secretary. 



RYKNIELD MOTOR CO., LTD., 



jsuRrroN-ON-rrRESNT. 
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In the present issue we give a description of the 
recent exhibition of industrial motor vehicles. Among 
the exhibitors there was necessarily much variety of 
opinion as to the amount of benefit which they were 
likely to derive from the exhibition. Undoubtedly 
many orders were booked, and the inquiries from motor 
users were of such a nature as to encourage the belief 
that many more orders will be given in the near future 
as a result of what was seen and learned at the show. 
Some people complained of the smallness of the 
attendance of the public at the show. This, however, 
is more or less a feature of all trade exhibitions, and 
the success or failure of such shows from the manu- 
facturers' point of view is by no means to be measured 
by the number of the general public — the vast majority 
of whom are not potential buyers — who come simply 
to look at things. The point to be aimed at is to get 
the right class of people to come, the people who are 
likely to buy industrial motor vehicles. 



Although the attendance of the officials of the muni- 
cipal corporations and railway companies was most 
unsatisfactory, the fact that the North Eastern, Great 
Eastern, and Lancashire and Yorkshire railways have 
each decided to make exhaustive trials with a heavy 
chassis which was exhibited on one of the stands clearly 
shows that the railway companies are prepared seriously 
to consider the adoption of motor vehicles on a large 
scale just as soon as they are satisfied that they have 
found a type of chassis suitable for their requirements. 
The volume of business which will ultimately accrue by 
the more general adoption of the motor vehicle by the 
railway companies and the municipal authorities is so 
great that manufacturers should be stimulated by the 
practical interest shown by the companies mentioned, 
and make special efforts to insure the attention of those 
likely to be concerned in public service vehicles. 



Unfortunately for the manufacturers there appears 
to be something very much like a slump in heavy 
motor vehicles at the present time, and in looking for 
the cause of this we have come to the conclusion that 
it is probably due to two causes. In the first place an 
ill-informed press has led the user to expect more than 
it was possible to obtain from the use of this class of 
vehicle ; and in the second place, certain impatient 
manufacturers, anxious to make the most of the motor 
omnibus boom, supplied a large number of vehicles 
which were quite unsuitable for the service required of 



them. Even to-day a broken-down motor 'bus, par- 
ticularly a certain type, is a common sight in London. 
Under these circumstances it is only natural that those 
who are responsible for the maintenance of a regular 
service, either for passenger traffic or the delivery of 
^oods, will be very careful in making a selection of the 
types of chassis to replace their horse-drawn vehicles. 



A lesson to be learned from the meagre attendance 
of those interested in public service vehicles is the fact 
that the majority appear to be more or less satisfied 
with their present methods. It is obvious, therefore, 
that as " the mountain will not come to Mahomet, 
Mahomet must go to the mountain.'' In other words, 
if the manufacturer is to obtain the vast amount of 
business which will come as a result of the desired 
change from horse traction by our municipal authorities 
and railway companies, special efforts and a consider- 
able amount of educational work will be necessary. 



A point of interest in the motor show was the total 
number of vehicles and chassis exhibited. Mr. H. 
Hewitt Griffin, a very competent authority, has pub- 
lished some reliable statistics in our contemporary. 
Motor Traction, which give under a variety of classifi- 
cations the number of vehicle exhibits at this show, at 
the show of last year, and at the two corresponding 
exhibitions in Paris^ From the tables it ^.ppears that 
the total at Olympia last month was 215, as compared 
with 194 a year ago, while the figures for Paris were 
respectively 167 and 130. Britain is evidently ahead 
in this matter at least. At this year's Olympia show 
the number of vehicles and chassis for passenger 
service was 76, while those for goods numbered 139. 
In regard to means of propulsion 178 were petrol 
vehicles, 28 were steam, two were petrol-electric, five 
were electric only, and two were paraffin. As to 
nationality 168 were British, and 47 foreign. 



We were informed by the representatives of some of 
the exhibitors at the show that the arrangement for 
maintaining vehicles by contract is growing in favour, 
and we are not surprised. To the small user, such a 
plan presents many advantages. Before it can come 
into very general use, however, it will be necessary for 
the manufacturers to appoint trustworthy repairing 
agents all over the country, and steps to this end are, 
we were assured, in some cases already in progress. 
The small user often lives in a small town, and a 
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maintenance contract is of no use to him unless there is 
some firm or individual in his locality to carry out the 
maintenance on behalf of the manufacturers of the van, 
lorry, or whatever it may be. These repairing agents 
might also act as sales agents, so that benefit might 
accrue in more directions than one. 



THE SECOND COHHERCIAL MOTOR 
VEHICLE EXHIBITION. 



It would not be easy to point to any other instance 
in which such a powerful combination as that of the 
Society of Motor Manufacturers and Traders has reached 
a similar pitch of development and strength in the short 
period since its foundation. It is often said that the 
Society controls practically the entire trade and industry 
of motor car manufacture, and there is little doubt that 
for a long while to come it will play an important and 
useful part in the progress of the motor car. 

The Society rises, indeed, almost above all considera- 
tions of bad trade and general depression, and therein 
lies its great usefulness to the motor world, for its con- 
tinued success both obtains and gives proof to the world 
that motors are not mere fashionable toys or things of 
to-day, but have come into a definite inheritance whose 
boundaries are not easily seen or even conceived. How- 
ever great the fall in volume of general business, the 
Society's growth continues, and its constituent members 
cheerfully support its movements in the knowledge that 
in a short while the good results will be clear. Other- 
wise one might be tempted to ask, in regard to the 
Society's two annual motor exhibitions at Olympia, 
whether in these days of stress — when every well-to-do 
man who might conceivably buy and run a motor car 
sees the investments that he has been taught to consider 
gilt-edged dropping to one half their normal price or 
less, when business firms find their trade diminishing 
and profits sometimes of a negative quantity, — it does 
not seem, in view of these circumstances, an almost 
useless expense for the members of the Society to bring 
together specimen products from their works or ware- 
houses to show the public what the latter should buy if 
they were in a position to do so. 

But even in the bad times through which we are now 
passing there are firms who are doing well, and if there 
appears to be any lack of progress, it is to be attributed 
to the fact that manufacturers have been engaged in 
searches for improvement which have not yet proved 
successful, rather than to the actual want of sufficient 
business to render improvements worth the making. 
This is the simple explanation of the remark frequently 
heard that the motor world is ** marking time," but it 
will not surprise those who are behind the scenes if 
this period of apparent inaction is shortly to have very 
important results. 

The November show of pleasure cars at Olympia 
was probably the best and most profitable of all the 
series held by the Society, both financially and techni- 
cally ; and the exhibition at Olympia last month of 
commercial vehicles and motor boats, though only the 
second of its kind, must also be acknowledged to have 
easily surpassed the first one. Yet the conditions of 
general trade and business during the past two years 
have become worse rather than better; and one can, 
therefore, only conclude that the motor industry, though 
doubtless obliged to suffer from outside causes as well 



as from a rapid internal expansion, is now on a firm 
basis, and with good guidance will be one of the 
factors that shall tend to keep this country in the 
prominent, if not indeed pre-eminent, position it has 
always held throughout the world. 

There need not be much doubt that the third exhibi- 
tion of commercial vehicles to be held next year will 
show still more plainly what an enormous nriass of 
business may be done in this direction, given more 
confidence amongst users, and ability to extend their 
trade. Probably the number of those now engaged in 
this part of the industry may not be any greater — 
may be even less owing to combinations and amalga- 
mations, — and as vehicles for certain definite purposes 
become more standardized, even the number of these 
on show will be less, since people get tired of seeing 
endless replicas of half-a-dozen leading types or designs. 

The commercial vehicle of to-day is, however, a 
proved appliance, and for the next five or ten years 
should find a ready acceptance amongst those for whom 
it has been designed, and that in their own interests of 
economy and time-saving efficiency. There will be, of 
course, some very great improvements brought out, 
perhaps too of a fundamental character, but these will 
not be of such nature as to render obsolete the vehicles 
of to-day's design ; they will lie rather in modifying 
the types for certain special purposes. Thus, for 
example, the recent show with which we are now 
dealing, contained not a single specimen either of a 
six-wheeled motor 'bus, of a 'bus worked by producer 
or suction gas, or a cab or light delivery van employing 
electric accumulators of a new type such as that 
ascribed to Edison, which contains no lead at all, but 
is formed of nickel and iron in an alkaline solution, 
and presents advantages of most far-reaching value in 
regard to low weight, great mechanical strength to 
withstand vibration and heavy charges or discharges 
of a rapid nature, cheapness of construction, and low 
maintenance cost. 

Yet all these developments will probably within the 
next five years take a prominent place in commercial 
motor vehicle work for the particular purposes men- 
tioned above ; but their progress will be of a slow and 
steady kind, so that existing types will not by any 
means fall out of use. 

Dealing with the exhibition broadly, it may be said 
that no very striking novelties were displayed — perhaps 
not even so many in comparison as were seen at the 
first of these shows a year ago. The technical visitor 
would doubtless find great improvement in detail — 
in strengthened frames, more reliable brakes, quieter 
and more durable change gears and driving mechanisms, 
simpler and more accessible engines; and all these 
tend to show not merely that the industry has found 
its feet, but also that makers have profited by experience, 
and strengthened the parts proved weak by daily wear 
and tear. The exhibits fall naturally into three princi- 
pal sections, viz. : petrol vehicles, steam tractors or 
wagons, and motor boats. It is the first section that 
we have had more particularly in view throughout the 
above remarks. The steam section, including the 
heavy wagons say of five tons and over, represents 
vehicles that if only by reason of long experience in 
steam engineering have reached a high pinnacle of 
perfection. There is but little possible improvement 
in the steam motor except in detail of design, work- 
manship, or material, and apart from such features of 
an uncertain value as the use of superheated steam, etc. 
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The third section, comprising the motor boats, in- 
cluded perhaps for convenience in a Commercial 
Vehicle Exhibition, can at present hardly be con- 
sidered of superlative interest to the man who employs 
motors for business purposes only. The types so far 
on the market are almost entirely intended for private 
pleasure use ; the motor ferrj' boat or passenger vessel 
has not as yet made much of an appearance, nor is it 
to be expected at an exhibition held on shore inland, 
where such bulky vessels could hardly be conveyed 
except in pieces. For the adequate display of this 
section in its truly commercial aspect, it would be 
necessary for the executive to show motor vessels 
actually on the water ; and this — needless to remark — 
is hardly possible at present. 

The principal features of novelty amongst the petrol 
vehicles will be gathered from our detailed description 
of exhibits that follows. Speaking broadly, the past 
year's developments present themselves in the direction 
of motor cabs, of which many well-designed specimens 
were shown ; light delivery vehicles of carrying capacity 
up to, say, 15 to 20 cwts. ; and heavy chassis suitable 
for weights of three to five tons. All these are con- 
sequents of demand from the public ; and it is especially 
pleasing to see that in all of them the British maker 
has little or nothing to learn from his foreign com- 
petitor in regard to accepted designs, material, and 
workmanship. 

The real ultimate field of the petrol commercial 
vehicle will probably lie in the use of chassis to carry 
from 30 cwt. to 3 tons, yet the public demand for such 
is only slowly increasing, and comes almost wholly from 
those who already have had several years' experience of 
commercial motors. The difficulty is that users of motor 
vehicles begin their experimental services with small 
sizes, as involving less outlay, and in many cases the 
results for this very reason are not so favourable as they 
would be if a bold plunge were made at once, and 
absolutely the most suitable vehicle obtained at the 
outset. The small vehicles should follow the large ones, 
not vice versa ; but each year sees the position more con- 
solidated, and development proceeding on logical lines. 
At present, the small van or cab chassis, where designed 
on proper lines, and not merely from pleasure car prac- 
tice, is about as good as a user can expect to get in this 
imperfect world ; the extra heavy types are also being 
worked out satisfactorily owing to the demands of motor 
'bus traffic. The intermediate types have been good 
all the way through, being specially designed for rough 
work from the outset ; and now it is only the buying 
public that requires to be aroused to a knowledge of 
this fact. 

We have no doubt that this has been at least one 
useful result of the recent show, and though perhaps 
not much actual business was done at the time in the 
way of booking orders, the exhibitors will already, we 
expect, have begun to gather the harvest coming to 
their efforts as pioneers in sowing the seed in very 
adverse times. 

It may be advisable to throw more energy into the 
working out of the steam 'bus, for good as it is at 
present in the makes of Darracq-Serpollet, Critchley- 
Norris, Leyland, and others, something still remains to 
be done before makers can claim the same reliability, 
ease of driving, and absence of generator or burner 
troubles, as they are able to do with regard to elasticity, 
quietness of working, and economy. 

The field for steam commercial vehicles is undoubtedly 



for weights of five to ten tons, and the only competitor 
in all probability will be a producer or suction gas 
system of some really reliable type. This, as we have 
said, though likely to come and succeed, is still some 
distance away. 

SOME OF THE EXHIBITS. 



Argyll Motors Limited, Alexandria. Scotland.— A 14-seated. 
20 H.P., single-deck 'bus shown by this firm is arranged with side doors 
at the fore end so that the driver can collect the fares. There is ample 
luggage accommodation on the roof, and the vehicle is well suited for 
the requirements of railway companies and hotel proprietors in country 
districts. A 12-14 h.p. cab, with seats for four passengers, is of a type 
now in use in London, Manchester, and Edinburgh. The four-cylinder 
engine, clutch, and gear box are all in one casing, and can be removed 




Argyll Fire Brigade Wagon. 

bodily by unscrewing four bolts. The two seats with their backs to 
the driver fold up, and, when they are let down, comfortable arm rests 
come into position. This cab can be turned in a road 23 ft. 6 in. wide. 
The other vehicles shown included two lorries, a delivery van, and a 
first-aid machine for fire brigade purposes, carrying a light extension 
ladder on top. 

Sir W. Q. Armstrong, Whitworth and Company, Limited, 

3, Blenheim Street, New Bond Street, London, W., exhibited a 
28-32 H.p. delivery van and a heavy lorry or omnibus chassis fitted up 
as a military transport wagon. The latter vehicle is so designed as to 
serve for a double purpose in transport, that is, it can either be used 




Argyll Motor Cab. 

for the conveying of troops, or in the space of a few minutes, it can be 
transformed into a wagon suitable for carrying baggage, stores, etc. 
If necessary, it can also be arranged for one part of the wagon to be 
used for baggage, while the other is available for passengers. One 
very important feature of the design is that there are no extra parts 

14 
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required to convert from one type of wagon to the other, this being 
done by the re-arranging of the existing parts. Steel standards are 
fixed at each side, and on these the seats rest. The seats are made in 
two parts hinged together, one part forming a back rest. When it is 
necessary to convert the vehicle from a passenger to a baggage wagon, 
the seals, which are portable, are lifted out and 
used to form the sides. The necessary fastenings 
for securing these sides are already fitted, and the 
change can be made in two minutes. There is 
also provided a locker in which 6,000 rounds of 
rifle ammunition can be carried. Suitable clips 
are also provided on the back of each seat for the 
housing of rifles. A folding table is fitted to 
the dashboard for the use of the officer in com- 
mand who may wish to consult maps, etc. Eye- 
bolts are supplied with rings suitable for securing 
baggage with ropes if found necessary. Two of 
the eye-bolts are fitted large enough for taking 
block and tackle. 

The Acetylene Illuminating: Company, 
Limited, 268, South Lambeth Road, London. 
S.W. — The feature at this stand uas what is 
described as a dissolved acetylene outfit for 
lighting motor vehicles. By this means acetylene 

gas lighting can be used without the trouble of carrying about an 
acetylene generator, carbide of calcium, and water. The gas is 



cylinder is exhausted it is returned to the agents of the company, who 
stock cylinders ready for use. Specimens of "autogenous" welding, 
carried out by the oxy-acetylene blow-pipe were also exhibited. 

The Atlas Engineering Company, Levenshulme. Manchester, 
were showing their patent resilient road wheels suitable for all classes 





-.^7* 



Sainsonian Wheel in Parts. 



'Bus Type of Samsoiiian 
Wheel. 

Atlas Engineering Company. 



Lorry Wheel fitted with 
Samsonian Hub. 



of commercial vehicles. There are two types of these wheels, the 
"Herculean" and "Samsonian," but in each case the resiliency is 




Armatrong-Whitworth Military Transport Wagon. 



introduced into cylinders containing acetone, which is capable of 
absorbing a great quantity of the gas. A governor or reducing valve 
keeps the pressure of the gas at the burners constant. When a 




Interior View of Military Transport Wagon. 



obtained by the use of wood under compression in conjunction with a 
cast steel wheel. In the former type a layer of wood is placed in the 
grooved felloe, and an iron tyre forced on in such a manner as to 
compress the wood sufficiently for it to insure a tight fit even when the 
tyre is stretched by constant use. The " Samsonian " type of wheel is 
also of cast steel, but with a cone-shaped wood centre fitted between 
the steel hub and the wheel casting. As the wood cone is compressed 
by means of a cap being bolted to the hub flange, it is claimed that 
any tendency of the spokes to twist the hub casting is compensated by 
the expansion of the wood centre. Broken spokes, so prevalent with all 
cast wheels, are thus entirely prevented. Both types of wheels have 
been in successful operation during the past year, and amongst the users 
are the Bristol Tramways Company, Vanguard Motor Omnibus 
Company, Great Central Railway Company, Great Eastern Motor 
Omnibus Company, and a number of railway carting agents. 

Berna Motors, Limited, 3. Lombard Street. London, EC— 
The leading exhibit on this stand was the chassis of a 35 h. p. 4-cylinder, 
5-ton lorry, a type of vehicle which has done much good work id the 
past, and now shows little modification except that it is fitted with two 
ignitions, magneto and accumulator, and an oil filter has been added. 
If oil contains any solid impurities when purchased, these are thus 
filtered out before the oil is sent into the crank chamber, whence it is 
forced to all the bearings. The Lowcock Commercial Motor Com- 
pany, Manchester, after using one of these lorries during nine months 
of last year over the worst roads of Lancashire, Yorkshire, Derbyshire, 
and Cheshire, have supplied figures which show among other things 
the following gratifying results ; miles run. 6.688 ; tons carried. 
664J ; average tons per day, 4J ; average miles per day. 426 ; miles 
per gallon of fuel (mostly petrol). 7-52; average speed, 1077 m.p.h. ; 
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working cost per ton mile, including 20 per cent, depreciation, 
3o6d. Sometimes there was a very small load and sometimes the 
machine ran unloaded. Running regularly with full load the cost 
it is claimed is got down to about half the above figure per ton mile. 
A photograph was exhibited at the stand showing one of these lorries 
loaded with a large gas tank which it transported from Oldham to 




Be ma 5-ton Lorry. 

the West India Docks. Lx>ndon, a distance of 210 miles in 18 hours. 
The total height of the load from the ground was 15 ft., and the 
lorry was employed because the tank was too high to go by rajlway 
owing to the limited head room at bridges. The total weight was 
5 tons 4 cwt., and the lorry appeared to have no trouble in carrying 
out the work. Other exhibits of this firm were a laundry van, a 
platform lorry, and a chassis, each of 18 h.f. and load capacity of 
2j tons, and a 14-16 h.p. 4-cylinder cab chassis. 

Brampton Brothers, Limited, Oliver Street, Birmingham, and 
138, Long Acre, W.C. — This well-known firm of chain makers showed 
numerous examples of their driving chains and sprockets suited for 
commercial motor vehicles. The chains have various improvements 
in detail. 

J. W. and T. Connolly, Limited, 57 67. Wharfdale Road, Kings 
Cross, London, N. — Solid and pneumatic tyres and artillery wheels for 
motor vehicles were shown by this firm. The solid india-rubber tyres 
for heavy vehicles are fixed to the rim by steel wires on either side. 

The Coventry Chain Company (1907) Limited, Spon End' 
Coventry.— The driving chains made by this company are well and 
favourably known. Among the wide variety shown was the "wormo" 
roller, which is designed to reduce noise, increase lubrication, and to 
have great durability. This chain was shown in larger sizes than have 
before been made. The roller is formed of a flat bar of steel rolled up 
spirally 



The design of the boiler has been altered to the Climax water-tube 
type, in whicfi there is a central steel shell surrounded by curved 
generating tubes. The boiler is made so as to be quickly removed for 
the purpose of cleaning out the interior. The action of the burner is 
controlled automatically by th6 pressure of the steam, while the supply 
of water to the boiler is also automatically governed by a thermostat. 
The driver is thus relieved of attending to these two important matters. 
While the engme remains unaltered, the forced lubrication to all the 
bearings has been so perfected as to reduce the consumption of oil to 
half a gallon for 1,000 miles. The wheel-base of the 'bus has been 
lengthened to 12 ft. 5 in., so as to diminish the tendency to side slip. 
The front appearance of the omnibus has been improved, and the 
driver's seat has been somewhat lowered. It is stated that the London 
General Omnibus Company, who are running a number of these 
vehicles, are able to keep the whole of them in constant service. The 
lost mileage is under ij per cent., and some weeks it is as low as J of 
I per cent. The reason given for this is that there is now no adjust- 
ment or repair which cannot be done during the off hours of the night. 
Two days a month, and in addition a week in a year, are allowed for 
thorough overhaul. The cost of the annual overhaul is under £2.0. 
It is further claimed that the new type of Clarkson 'bus can be run 
for 9d. per mile, including all charges, compensation claims, and 20 
per cent, depreciation. 





View of Engine— Berna 5-ton Lorry. 

Clarkson, Limited, Chelmsford. — This company, as usual, con- 
fined themselves to the steam-driven vehicle, and showed a 32 h.p. 
double-deck omnibus to seat 34 passengers, and a 3-ton van on a 
similar chassis. Paraffin fuel, Clarkson's burner, and the enclosed 
self-lubricating engine, are retained, bnt there are several new points. 



Clarkson Steam Omnibus. 

Commercial Cars Limited, Luton, and Cambridge Circus, 
London. W.C. — The chief object of interest at this stand was the 
30-36 H. p., 4-cylinder, 3-4-ton car chassis which was lun in the com- 
mercial vehicle trials. It was dismantled for exhibition after having 
run 6,315 miles with full load. The gear box was sealed prior to the 
trials, opened by the Automobile Club at the close of these runs, 
re-sealed by them, and was opened again at the beginning of the 
Exhibition and shown separately so that it could be closely examined. 
As the box has been sealed up during all the running since it left the 
shops, there has been no opportunity for inspection or adjustment. 
The gears showed no sign of wear, and appeared to be in first-class 
condition. When changing speed with this type of gear there is no 
need to de-clutch, but only to throttle down the engine so as to allow 
the gear to over run the engine when the spring-actuated dogs on the 
shaft come into action. The gear wheels are always in mesh. Ah 
interesting adjunct shown fitted to a 30-36 h.p., 4-cylinder, 3-4-ton lorry 
was a small jib crane erected at the rear, and worked by the engine of 
the car. It is operated from the driver's seat by means of a clutch 
pedal. A sprocket takes the power from the main shaft of the engine 
to an auxiliary shaft, which runs back and drives the winding drum of 
the crane. Heavy goods can thus be quickly loaded or unloaded 
wherever the vehicle may be. Three chassis of the 24-26 h.p., 
4-cylinder, 2-2j-ton type were shown, one fitted with a tilt van. and 
another with a char-a-banc body. The maintenance contract inaugu- 
rated by this firm is being very largely taken advantage of by users of 
their vehicles. Under this scheme the firm maintain the vehicles at a 
fixed price per annum, and all trouble and uncertainty as to repairs 
are obviated. Arrangements are being made for the appointment of 
contract repair agents all over the country. 
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The Critchley-Norris Motor Company, Bamber Bridge. 
Preston, exhibit a petrol char-a-banc and a new steam chassis, 
suitable for either an omnibus or lorry. The latter was of a novel 
type, and was fitted with a three-cylinder engine. The generator is 
placed immediately behind the engine, the whole being covered by a 
hood or bonnet of somewhat larger dimensions than is usual for petrol 
vehicles of the same horse-power. The generator is carried on a steel 
plate attached to the frame, and consists of a mild steel drum with a 
number of coils of mild steel tubes arranged in such a manner as to 
obtain the greatest amount of heating surface in the given space. 



single acting type, are cast in one piece together with the valve boxes. 
The inlet and exhaust valves are on opposite sides of the engine, steam 
admission and release being controlled by poppet valves operated by 
rocker arms carrying hardened steel rollers resting on the cams. The 
camshaft is of a special steel, and driven by gear wheels enclosed in 
the crank chamber, the cams being arranged to give cuts-off varying 
from 25 per cent, to a complete overlapping. The pistons are of cast 
iron, being specially ground to a slight taper at the upper end in order 
to allow for the expansion caused by the high temperature of the 
superheated steam acting on the piston head. Each piston is fitted 




Single Deck Omnibus— Commercial Care, Limited. 



Each coil consists of three turns, the ends being expanded into the 
central drum. Round the drum and over the coils is placed the feed- 
water heater, this being in the form of a continuous coil, and designed 
to superheat the steam to a temperature of 500 deg. Fahr. A remov- 
able cover permits of internal inspection of the central drum, while the 
whole generator can easily be removed from its seating should 
occasion require it. The burner is simple in form, and consists of a 



with seven cast-iron rings, a groove being made between the fourth 
and fifth ring in order to allow the escape of any steam that may have 
passed the top four rings. This arrangement also prevents an exces- 
sive amount of lubricating oil from passing into the cylinders. The 
normal speed of the engine is 500 revolutions per minute : this gives 
35 H.p. The speed, however, can be accelerated to 800 revolutions 
per minute. A condenser of the tubular type is placed in front of the 




The Critchley-Norrie Steam Chassis. 



single jet, the oil passing through a coil formed in the tube becomes 
vaporised, and when ignited the flame impinges on an inverted cone- 
shaped deflector, round which it spreads in a thin film, thus being 
able to take up sufficient air for complete combustion. The flame is 
regulated by a needle inserted in the vent of the burner, operated by a 
lever on the steering column. The engine cylinders, which are of the 



engine. It is made with upper and lower headers, the upper portion 
containing a feed-water heater coil, while in the lower two oil filters 
are placed. A disc fan is also fitted ; this not only assists in the cool- 
ing but also supplies a current of air to ensure perfect combustion in 
the burner. The water supply is maintained by a vertical pump of 
special design, driven by worm gears. The power is transmitted from 
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the engine by means of a short cardan shaft to a positive claw clutch 
under the footboard, and another shaft fitted with a universal joint 
takes the drive to the balance gear shaft, which is contained in a steel 
casing. From the sprocket on each end of this shaft the power is 
transmitted to the back axle by means of roller chains, which are 
completely encased. Two powerful brakes have been fitted, both of 
which act on the rear wheels. The pedal -operated brake is of the 
external or contracting type, and is of easy adjustment, while the 
emergency brake is of the internal expanding type, and Completely 
enclosed. From the general appearance of the chassis it is obvious 
that special attention has been paid to the need for simplicity and 
strength in the design of the frame, while the absence of machinery 
beneath the body of the venicle should be much appreciated by those 
who may adopt this type of chassis. 

The Daimler Motor Company (1904), Limited, Coventry, 
were showing one of the most interesting vehicles in the exhibition. 
This was an omnibus constructed for the Gearless Motor Omnibus 
Company. The vehicle is fitted with a chassis on the "Automixte" 
principle, and. although a similar 'bus is in actual service in Paris, 
this is the first of this type to make an appearance (otherwise than 
experimentally) in England. The engine is a four-cylinder Daimler, 
I20 mm. bore by 130 mm. stroke, rated at 30 h. p. It is coupled to a 



differential countershaft through a worm gear, with a final enclosed 
spur reduction gear to each wheel. 

Darracq-Serpollet Omnibus Company, Limited, 15A. Amelia 
Street, Walworth Road. London, S.E. — The construction of the 
Darracq-Serpollet steam chassis has recently been described in our 
pages, and the vehicles shown did not reveal any material changes. 
They were, however, a very fine collection, and must have proved of 
great service to visitors previously unacquainted with their principles. 
The Serpollet system of boiler and engine has long been in existence, 
and may be regarded now as pretty nearly perfected, and its application 
to omnibus work in this country is being watched with keen interest by 
those who know anything of steam automobiles. The 30-40 h.p. double- 
deck omnibus shown was a sample of the type supplied to the Metro- 
pK>litan Steam Omnibus Company. The first of these vehicles began 
running in London in August last, and it is reported to be doing very 
well. The other exhibits included a 20-25 h.p. 2-ton lorry, a 30-40 h.p, 
3-4-ton chassis, a 30-40 h.p. 3-4-ton covered van, a 30-40 h.p. 4-ton lorry, 
and a 12-15 "-P- chassis for a light delivery van. Every detail on these 
machines has been carefully worked out, so that the " steamer " has a 
good chance of coming to the front. It should be noted that the omni- 
buses are lighted electrically by the Leitner system, which is provided 
by Accumulator Industries Limited, 4, White Street, Moorfields, London, 




The Darracq-Serpollet Steam Omnibus. 



dynamo manufactured by Messrs. Dick, Kerr and Company, which 
also, when required, acts as a motor to assist the engine in the 
propulsion of the car. When not in use as a motor this machine is 
employed to charge a small battery of accumulators, from which it 
gets its power to act as a motor. The battery, which weighs about 
7cwt., is of the Tudor pattern, and is placed under the driver's seat. 
The vehicle is driven through an electro-magnetic clutch, and an 
electro- magnetic brake is also fitted. The engine, dynamotor. and 
clutch are bolted up together and mounted by a three-point sus- 
pension in the main frame, which is connected to the front axle by 
springs in the usual way. The back part of this frame, however, 
upon which is mounted the gearing by which the back wheels are 
driven, is entirely unsprung. The body is mounted on an independent 
frame, hinged to the under frame at the dash board, and suppK>rted 
by springs at the back. The under frame is made with as little bracing 
as possible, and has considerable flexibility sideways. The body, 
although free to move vertically on its springs, is saved from lateral 
motion by horn blocks at the back. The drive from the magnetic 
clutch to the back wheels is through a longitudinal shaft, driving a 



E.C. A small dynamo is driven from the engine, and it supplies current 
for charging a secondary battery of four cells. The dynamo furnishes 
current at constant pressure irrespective of the speed, and the cells are 
constantly kept charged. Only when the 'bus is standing are they called 
upon to any large extent in the way of discharge. 

A. Darracq and Company (1905) Limited, Walnut Tree Walk, 
Kennington Road, London, S.E. — Cabs and delivery vans were the 
main items at this stand. One of the cabs, which is of the pattern of 
250 supplied to the London General Motor Cab Company, seats four 
persons, and this accommodation has been provided while still com- 
plying with the Metropolitan Police requirement that the vehicle must 
be able to turn round in a street 25 ft. wide. The cab has a two- 
cylinder 10-12 H.p. engine, and all the mechanism is of the simplest 
and strongest character. If an engine becomes damaged, it can be 
removed bodily after unscrewing four bolts, and as all parts are 
standardised a new engine complete can be at once substituted. The 
change-speed gear and the differential gear are in one casing, and can 
be removed and fresh gears put in with the same ease and speed. 
Another cab has a four-cylinder 14-16 h.p. engine and also seats four 
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passengers, but it does not comply with the London regulations as to 
turning in small space. It is of course a larger and more powerful 
vehicle than the other, and 700 of this pattern have been ordered by 
the New York Taxicab Company. Two delivery vans with similar 
chassis were also shown. The 10-12 h.p. van was built to the order of 
Messrs. John Barker and Son. Kensington, who have spoken very 
favourably of the results obtained by vans of this type. They have 
put these vans through some arduous trials and have found the 
working expenses lower than those of vans of some other makes. This 
type of van can cover 100 miles a day carrying its full load of one ton, 
at an average speed of 15 miles an hour. The 14-16 h.p. van is 
capable of covering 130 miles a day in the usual daily working hours. 
From reports received from users, it appears that these vans run at a 
cost for fuel and lubricants of less than jd. per mile. With the 
smaller machine a fuel consumption at the rate of 21 miles to the 
gallon was obtained. In newspaper delivery work, Messrs. W. H. 
Smith and Sons have found one of these vans with one driver 
performs the work formerly done by four horses, two carts, and two 
men, and the work is completed two hours sooner. 

De Dion Bouton ^1907) Limited, 10, Great Marlborough Street, 
London, W. -A number of well-known types of vehicles were shown 
on this stand, and very little change has been made on the models 
already in use, the firm claiming that these have proved so satisfactory 
that change has been found unnecessary. The 30 h.p. omnibus chassis 
shown was of the type of which about 200 are now running in London. 
These have proved among the most reliable and noiseless of the various 
makes in use. The four-cylinder engine drives through a disc clutch 
consisting of a steel flange on the tail end of the crank shaft gripped 
between two plates of phosphor-bronze alloy which are connected to 
the propellor shaft through a cardan joint. It comes up to its work 
gently. The road wheels are driven through internally toothed rings 
driven by pinions on the transverse shaft. The gear box and diflferen- 
tial are in one aluminium case hung from the sprung portion of the 
frame by a three-point suspension. One great point of the chassis is 
the flexibility of the drive. There are four universal joints between 
the clutch and the gear box, and two more between the differential and 
the road wheels. A 10 h p. 2-cylinder cab. built to London police 
requirements, showed various good points, especially in the matter of 
lubrication, which only requires attention once a day. The change- 
speed lever is on the gate system, but the selection is done by a vertical 



The chassis has a 9 h.p. engine, and the interior of the vehicle is fitted 
with shelves and drawers. Such a vehicle ought to be of great service, 
and security against delay from tyre troubles is obtained by the 
vehicle being supplied with a Stepney wheel. An 8 h.p. hotel omnibus 
with a sheet-steel body was also on view ; it seats six |>assengers. 

Dennis Brothers, Limited, Guildford, had a very varied exhibit, 
including a 9 h.p. lo-cwt. chassis, a 12 h.p. post office van for Messrs. 
Macnamara's postal contracts (seventh repeat order), a 20 h.p. 30-cwt. 
chassis, a 28 h.p. 2-ton polished van chassis, a 28 h.p. 20-seated char-a- 




De Dion Bouton Hotel 'Bus. 

banc with canopy, for the Llandudno Motor Garage Company (seventh 
rep)eat order), a 35 h.p. 3-ton covered van for Carter, Paterson and 
Company (ninth repeat order!, a 20 h p. 30-cwt. covered van for 
Harrod's stores (seventeenth repeat order), and a 40 h.p. 4-ton lorry 
with hinged sides, for Price and Company, Kieff, Russia. The char-a- 




Dennis Brothers' Stand. 



instead of a sideways movement, so that less trouble is involved to the 
driver and accurate engagement is ensured. A 12-14 h.p. 4-cylinder 
2- ton lorry had a carburettor which adjusts itself to variations of 
temperature so that the most efficient petrol mixture is maintained. 
To shorten the length of the vehicle the engine is placed under the 
driver's seat, but accessibility is not sacrificed. Something out of the 
usual run was an 8 h.p. single-cylinder i-ton lorry, and a smart 
brougham for the use of commercial traveller^ attracted attention, 



banc, which was the only public passenger vehicle on the stand, has 
engine cylinders of no mm. bore by 130 mm. stroke. Forced lubrica- 
tion is supplied by a pump from the base chamber below the crank 
shaft. The radiator is of cast-iron, which is much cheaper than the 
usual more elaborate style. The sides can be taken apart to insert 
fresh tubes, and the whole is hung from the frame so as to allow of 
expansion. Another point is that between the clutch and the gear box 
is fixed a cardan square which allows for any lack of alignment, and 
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facilitates detachment and attachment. This was the only vehicle in 
the exhibition with a direct drive on the third speed and gearing up on 
the fourth. This arrangement is designed to allow of a reduced petrol 
consumption when running down hill. 

Christopher Dodson, Limited, 45. Horseferry Road. West- 
minster. — This firm of body builders showed a 28 h.p. Milnes- Daimler 
with single deck railway body, seating 20 passengers, and built to the 
order of the Great Western Railway, and a 28 h.p. Milnes-Daimler 
with observation car b^dy, seating 25 passengers, and built for the 
same railway company. The observation car or char-a-banc we have 




C. Dodson's Char-a-Banc to seat 25, 

previously described, but the particular vehicle here shown was 
provided with a cover as shelter from the weather. The railway type 
of 'bus has longitudinal seats with two cross benches at the front. The 
roof has a large luggage carrying capacity. The finish of these bodies, 
both externally and internally, is very good and really approaches the 
elegance of private coach builders' work. In addition to the vehicles 
on their own stand the firm were well represented throughout the hall 
by bodies on machines of various motor manufacturers, the firms 
having their chassis fitted with Dodson bodies including Greenwood 
and Batley, the Electric Vehicle Company, Milnes-Daimler, Wolseley, 
Darracq-Serpollet, etc. The last mentioned 'bus body was one of the 
finest in the show, and was recently described in our pages. 

Drummond Brothers, Limited, Ryde's Hill, Guildford.— This 
firm had a fine exhibit of machine tools for motor repair work, 
and indeed for engineering workshops in general. The feature of the 
stand was a new high-speed all-gear head heavy lathe, designed for 
repair work in 'bus yards and motor building of all kinds. This tool 
does an unusually great variety of work, ranging from the heaviest 
roughing cuts using high-speed steel to the finest class of small work. 
It is fitted with a new design of traversing boring carriage, has a 
reversing motion for screw cutting by lever on the apron, so arranged 
that screws cannot be crossed in cutting, and it has a gap bed of novel 
form, the saddle having no overhang, even when the gap is in use. 
The saddle only bears on the lower tier, leaving the upper tier free 
from wear. There is thus no derangement of the poppet or the tail 
stock which rests on the upper tier, and the centres are kept true. 
With the poppet used, however far the barrel is out', there is always 
the same bearing length. The entire weight of the saddle and the 
pressure of the tool are taken on the broad surface of the lower tier, 
and the long narrow guide is underneath, where no cuttings can get at 
it. The rack pinion is directly under the point of strain. It should 
also be noted that the saddle has a cross traversing table. This firm 
have devoted themselves to the production of improved lathes, and 
both design and workmanship accordingly bear the marks of high 
specialisation. 

Duiiiop Rubl>er Company, Limited, Salford Street, Aston, 
Birmingham. — This company had a very large display of solid tyres, 
perhaps the most interesting of which was the hand pattern, which is 
pressed on to a steel felloe so that it cannot creep. 

Durham, Churchill, and Company, Grimesthorpe, Sheffield, 
had a fine display, including a 24-30 h.p. char-a-banc for 26 passengers, 
a 20 H.p. 2-ton lorry, a 30 h.p. 3-ton chassis, a 30 h.p. 3-ton lorry for 
coal delivery, a 2-ton chassis, and examples of their patent " Champion " 
change-speed gear and friction clutch. The coal lorry presented a 



variation from the usual type. It is intended for use in London, and, 
owing to the shortness of some of the weigh-bridges in the metropolis, 
the wheel-base has had to be brought down to less than 10 ft. This 
is effected by bringing the back wheels further forward than usual, 
and placing the differential behind with the chain drive coming forward. 
Another point of interest was the "Champion" change-speed gear, 
which is now guaranteed for two years. A sliding rod with a cam 
is fitted in a hollow shaft, and as the rod is moved along it raises, 
one at a time, any one of a series of blocks, whose toothed surfaces 
engage with the internal toothing of different gear wheels. One gear 

must be disengaged before another 
comes into action, so that there is 
no possibility of a driver making a 
mistake and damaging the gears. 
The external teeth of the gear wheels 
are always in mesh with the wheels 
on the adjoining shaft of the gear. 
The makers have received many 
highly satisfactory tributes to the 
efficiency and economy of their 
vehicles both for passenger and goods 
service, and to their freedom from 
liability to repairs. 

Electric Vehicle Company, 
Limited, i, Earl Street, West- 
mins er, London. — This company 
took a distinct place in the show as 
advocating the use of electric vehicles 
deriving energy from secondary bat- 
teries carried on the car. Among 
numerous trials of the kind in the 
past, success financially has never 
been achieved owing to the cost of 
maintaining the batteries, but " hop)e 
springs eternal " and so forth, and 
as far as the construction of the machines here shown is concerned 
a high degree of excellence is attained. The most prominent exhibit 
was a double-deck 'bus for the London Electrobus Company. That 
company have had \ ery encouraging results with the small number of 
machines they have on the road, and they are now having others built 
by the Electric Vehicle Company. The batteries are maintained by 
their manufacturers at a contract rate, and so long as there is no 
increase m that rate, the electrobus has a good chance to pay its way. 
In the new 'bus now shown there are important changes as compared 
with the original type owned by the Electrobus Company, which has 
previously been described in our pages. Instead of a single electric 




Durham-Churchill Char-a-Banc. 

motor in front with a drive through a reduction gear and a cardan 
shaft to the back axle, there are two motors mounted on a frame just 
in front of the back wheels. They drive by chains on to separate 
countershafts, and other two chains drive on to the back wheels. Each 
wheel is thus driven separately and the differential gear is abolished. 
Series-parallel control is provided, and it is possible to run on five 
different speeds forward and three reverse. The motors are series- 
wound, but for full speed the fields and armatures are put in parallel 
with a resistance in the armature circuit. The commutators are of 
open type, so as to avoid any accumulation of carbon dust from the 
brushes. Some of these 'buses have Tudor batteries of 44 cells, which 
enable the vehicle to run 42 miles on one charge, while others have 
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smaller batteries of the Gould type, which run the 'bus 20 miles on a 
charge. The pressure is about 86 volts. There were also shown a 
2-ton electric wagon with two motors, a i-ton electric delivery van 
with a single motor and cardan shaft drive, an emergency repair wagon 
for fire brigade or tramway work, an electric ambulance, and an 
electric carrier motor tricycle. The 2-ton wagon has been tested up 
heavy gradients with a 2j-ton load, and has run over 600 miles on 
demonstration work. The delivery van has been tried over 700 miles. 

Fastnut Limited, 60, Aldermanbury, London, E.C — This com- 
pany showed specimens of their celebrated fastnut, which has been 
described in our pages. Before the day of commercial motor vehicles 
the fastnut was already extensively employed in engineering work of 
other kinds, and for road cars, which are subjected to so much vibra- 
tion, it is peculiarly valuable. It was shown on bolts holding bearings 
with Jin. play and shafting running at i.ooor.p.m. The nuts could be 
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Chassis of Hall-Stevens Bus. 

removed by hand, yet the fastnut prevented them from coming loose 
by vibration. It is worthy of note that the Accident Insurance Com- 
pany, Limited, make a reduction on their premiums on all motor cars 
fitted with fastnut washers. 

F.I.A.T. Motors, Limited, Long Acre, London, W.C, were 
exhibiting a 4-ton lorry, a similar chassis with a covered van body, 
and a 10-14 "-P- cab chassis. The former vehicle, as will be seen by 
our illustration, was fitted with movable sides, and suitable for the 
transport of heavy goods, minerals, etc. The chassis is of deep 
section channel steel, with a 4-cylinder 40 h. p. engine. The cylinders 
are cast in pairs, each pair being cast with a water jacket. The 
carburetter is automatic in its action, and is the company's own 
patent. The petrol and supplementary air ports are controlled by one 
movement, thus ensuring a correct mixture at all speeds. Ignition is 
by low-tension magneto. The transmission from the engine is through 
a multiple disc clutch to the gear box, with which is incorporated the 




F.I.A.T. 4-Ton Lorry. 

difierential ; from the differential to the road wheels there is a chain 
drive. An improved system of forced lubrication is fitted, by means of 
which a pre-determined quantity of oil is delivered by a pump driven 
by the engine, thus ensuring a positive supply to all bearings. The 
leading dimensions are: Bore and stroke of engine, 125 by 150 mm. ; 



length over all, 19ft. Sin. ; width, 7ft. 4 in. ; wheel-base, 12ft. 6 in.; 
length from dashboard to back of frame, 15 ft. 8J in. The cab chassis 
was fitted with high-tension magneto, honeycomb radiator, pump, 
forced lubrication, multiple disc clutch, and live axle drive. 

The Qas8:enau Motor Vehicles Company, 95. Regent Street, 
London, VV., exhibited a 12-14 " p« 2-cylinder van, designed to carry 
15 cwt. ; a 28-36 H. p. 4-cylinder single-deck omnibus to carry ten 
passengers, with accommodation on the roof for a large quantity of 
luggage; also a 36-45 h.p. six-ton lorry. The omnibus is of the type 
used in Germany for mail service. From the general appearance of 
the design and workmanship, it seems probable that more will soon be 
heard of these vehicles. 

J. and E. Hall, Limited, Dartford, Kent. — The principal 
feature of interest on this stand was the 30-38 h.p. 3-ton Hallford, 
petrol-electric, omnibus chassis, with transmission gear under the 
S.B.S. Syndicate and Stevens patents. A great deal of 
attention was paid by visitors to this exhibit, as the con- 
struction of a similar machine was fully described in this 
and other technical journals in the beginning of this year, 
and interest was revived by the paper read in March by 
Messrs. Stevens and Frost-Smith, before the Society of 
Road Traction Engineers, in which a valuable record was 
given of the performance of the vehicle of this class now 
in daily service on London streets in the fleet of Thomas 
Tilling, Limited. The experience gained by Messrs. Tilling 
so far indicates that the working expenses, including depre- 
ciation, are likely to be about 9jd. per 'bus mile, or 2|d' 
lower than thoseof theirpetrol mechanical transmission 'buses. 
The machine is doing 120 miles a day on the Peckham and 
Oxford Circus route, and the petrol consumption is equal to 
a gallon for 5} miles, as against a gallon for 5 miles with the 
ordinary 'bus of the same weight and size. A combination 
of the best skill has produced the vehicle, as there are the 
excellent mechanical design, material and workmanship of 
Messrs. Hall, the electrical knowledge of Mr. W. A. Stevens, 
the designer of the electrical part, and the practical know- 
ledge of Mr. P. Frost-Smith, chief motor engineer to Messrs. 
Tilling, who has devoted himself to the practical require- 
ments for street service. It may be recalled that the four- 
cylinder petrol engine drives a four-pole shunt-wound 
dynamo, producing a current of 200 amperes at 180 volts. 
The two motors are mounted longitudinally outside the 
frame, one on each side, and each drives a road wheel 
through a shaft and worm reduction gear. Series-parallel 
control is provided, but owing to the ability to vary the 
dynamo field strength and to throttle the engine, the motors 
are almost always run in parallel. A description and drawings 
appeared in our issue of February 6 last. Messrs. Hall also showed 
a 30-38 H.p. 4-ton gear-driven lorry chassis, and a 30-38 h.p. 3-ton 
gear-driven tilt covered van which was awarded a special diploma 
and gold medal in the last commercial vehicle trials. 

Halley'5 Industrial Motors, Limited, Yoker, Glasgow.— The 
exhibits shown by this firm included a 16 h.p. 20-cwt. chassis with 
worm gear, a 20 h.p. fire tender for Clydebank fire brigade, and a 
20 h.p. 40-cwt. furniture van. The chief features of these vehicles are 
accessibility and simplicity, and the two machines which the firm 
entered in the reliability trials not only gained gold and silver medals. 




Halley Chassis. 

but also the special award for accessibility and simplicity. They also 
took a high place for freedom from breakdown. All parts of the 
engines are made interchangeable, and changing can be carried out 
although the engines are of different powers, as all the wearing parts 
are of the same size. Interchangeability is also carried out in regard 
to all possible parts of the chassis. In the lighter vehicles the trans- 
mission is by worm gear, and the road wheels are carried on a sleeve 
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which supports the whole weight, thus relieving the driving axle of all 
bending stresses. In the heavier vehicles the transmission to the road 
wheels is by roller chains. Among recent orders was one from J. and 
P. Coats, the great Paisley thread manufacturers, who, after examining 
a large number of British and Continental makes ordered 3-ton vans 
of the Halley type. Other recent sales include a large van for the 
Crown Agents for the Colonies, and two 28-seated char-a-bancs for 
Ireland. These were repeat orders. 

The K.T. Syndicate Limited, 52, Queen Victoria Street, London, 
E.C.- -This company showed their non-skid tyre, which is designed to 
carry loads up to 10 tons. This tyre is of peculiar construction, and 
ought to be very effective. It consists of a flat strip of rubber with 
two lines of large, hollow projecting knobs, open at the back, and is 
inserted in a perforated steel rim. The rim is attached to the felloe of 
the wheel so as to make an air-tight joint under each knob. When the 
weight comes on each knob, the air in it is compressed, and an effective 
cushioning action obtained. A tyre of this make was shown which had 
run 7,000 miles, and still appeared to be in good condition. The K.T. 
artillery wheel also showed some good features. 

Kirkstali Forge Company, Leeds.— Butler's patent channel axle- 
trees were the specialty shown by this company, and they were indeed 
much in evidence on many of the motor vehicles in the show. This 
axle-tree consists of two steel channels separated by distance pieces, 
and it is possessed of great strength. Other exhibits were crank, axle, 
and gear stampings, and specimens of best Yorkshire iron and high- 
grade steel for motor work. 



The Lever Spring Suspension and Engineering Syndicate 

had an exhibit of considerable interest. It consisted of a working 
mechanical model of a patent appliance for automatically controlling 
the water level in steam boilers, and a demonstration model showing 
the action of the lever spring suspension as applied to all classes of 
motor vehicles. Although of distinct value for all classes of boilers, 
the water level controlling device was specially designed for use on 
steam road vehicles. It is claimed that with this apparatus the water 
level is always maintained at the proper height, the steam pump being 
automatically operated by the rise and fall of the water. The lever 
springs are described as forming a patent auxiliary suspension, and are 
designed to assist the ordinary laminated springs in dealing with the 
vibration caused by the irregularities of the road surface. By the 
rapid action of the lever spring suspension the wheels are always in 
contact with the road, so that the wear on the tyres is very considerably 
reduced, to say nothing of saving in up-keep in all classes of motor 
vehicles. 

Leyland Motors, Limited, Leyland, Lancashire.— This firm 
exhibited a 35 H. p., 6-ton, steam wagon with brewers' platform body, 
being a fourth repeat order for the Rhondda Valley Brewery Company ; 
a 35 H. p., 3-ton, X2 chassis; a 35 h. p. 3-ton standard London 'bus, 
being one of a repeat order from the London Central Omnibus 
Company: and an 18 h. p., 30-cwt. to 2-ton lorry with canvas tilt. 
The X2 chassis is suitable for lorries and omnibuses, and has an 
improved design of ball bearings throughout. The engine is fitted 
with forced lubrication, and as the pressure is by gravity it is constant. 
The oil is pumped from the base chamber to a tank on the dash-board, 




Leyland 2-Ton Lorry. 



Lacre Motor Car Company, Limited, 1-5. Poland Street, 
Lpndon, W.— The specialty of this firm is box vans for parcels and 
goods, and four of these were on view, having engines of 16 h. p. and 
carrying capacities of 24cwt., 25cwt, 30cwt., and 2 tons. These 
were all built to the order of large firms. There were also a 2ocwt. 
lorry and a new model of 25cwt. chassis. The 24cwt. van is a 
veteran, having been the first to be supplied to Messrs. Shoolbread 
and Company. During 2J years it has run 42,000 miles without an 
involuntary mechanical stop. During that period repairs and renewals 
to chassis and body cost /165 18s., and tyre renewals £^^ 14s. The 
total of ;f245 I2S. works out at ijd. per mile. The repairs were rather 
heavier than on the 30 other vans of the same make which the firm 
have since purchased, as it was run hard and repairs done at overtime 
rate. The total working expenses per annum, including 20 per cent, 
depreciation, average 5d. per mile run. The cost of a pair-horse van 
displaced, requiring four horses, was about G^d. per mile run. Taking 
the average of the first 10 Lacre vans bought by the firm, the working 
expenses were equal to 4Jjd. per mile, while with 31 vans, displacing 31 
horse vans, the mileage run has been increased by 90,000 miles a year. 
The change speed and differential gears have never required attention. 
The gears on the van which has run 42,000 miles show little wear. The 
new chassis show several modifications, such as the introduction of 
chain cases, which also act as radius rods, and the bringing of the two 
halves of the countershaft into line so as to permit of chains of equal 
length. The Lacre Company are now undertaking to maintain their 
vans at fixed contract rates. 



and the consumption is less than a quart per day of 100 miles. 
Regarding the steering, the pivot is inside the centre of the wheel, 
and works on ball bearings. The change-speed lever is now fitted 
with a gate change. The universal joints between the gear box and 
the clutch are closed in with aluminium covers, and they run in oil. 
The brakes are in the centres of the back wheels, so that in braking 
there is no gear to work through, and this is an advantage, because 
sometimes more harm is done to gears through sudden braking than 
through driving. The hand brake is on a smaller drum inside the 
other, and the brakes are accessible and easy of adjustment. These 
points refer for the most part also to the other petrol chassis. The 
firm have a contract with the London Central Omnibus Company to 
maintain and keep in repair the Leyland omnibuses which that com- 
pany have in use. In one week recently the Leyland 'buses of the 
Central Company made 99.J per cent, of the possible mileage, and this 
was done by vehicles which have been running for a year and a half. 
The number of these 'buses at present is 15, and the company do not 
use any other make. The Leyland firm were well known for their 
steam wagons before they took up the petrol motor business, and they 
continue to do a large trade in steam wagons and lorries. 

J. Liversidge and Son, Limited, 196. Old Street, London, 
EC, and 561, Old Kent Road, London, S.E., the well-known body 
builders, had a most interesting exhibit, which included one of the 
Darracq-Serpollet single-deck omnibuses built for the Chota-Nagpur 
Motor Company, particulars of which were given in our issue of 
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April 2. A Straker- Squire 40 h. p. chassis was fitted with a single- 
deck omnibus body, designed as an improvement on the present 
double-deck omnibus in London. The seats are arranged on some- 
what similar lines to those of the cars of the underground electric 
railways, giving passengers a better view of the roads than in the 
present method of seating. A Lacre i-ton chassis, fitted with box 
van body suitable for drapers, house furnishers, or West Knd traders 




Liversidge Van. 

requiring a smart body which would be a good advertisement, was 
also shown. Special attention had been given to the floor space and 
inside fittings, so that different classes of goods could be carried and 
easy access given to each. The front was fitted with sliding doors, 
and the back with doors opening outwards. They had the Osborne 
patent slam lock, which holds the doors perfectly tight, eliminating 
noise and rattle There was also a Lacre 25 cwt. chassis fitted with 
box van body suitable for advertising purposes. The body is built on 
graceful lines, and so panelled and pamted as to show up the writing 
and advertising matter on it. Messrs. Liversidge further exhibited 



the steel ones, and absorb the first shock. The treads can be fitted to 
any make of cover. The patent radial centre-lock wheel shown by 
the same firm is constructed with a segmental centre, which has the 
effect of holding the spokes firmly wedged so that they cannot become 
loose. Greater strength is given to the wheel, and in consequence 
the substance of the spokes can be reduced. The wheel also is more 
resilient owing to the feet of the spokes being so firmly held that the 
full spring of the timber is obtained. Repairs can also be much more 
easily effected, as the segments can be removed and damaged spokes 
taken out, new ones fixed, and the segments replaced without disturb- 
ing the tyre or rim. Messrs. Liversidge had a further exhibit on 
stand No. 202. This included the Allen front wheel brake, and the 
Osborne patent lock. The brakes are applied to the front wheels, and 
are perfectly compensated, so that they do not interfere with the 
steering. The advantages of front wheel braking is that when the 
- brakes are applied the weight is thrown forward on to the front 
wheels, and the car does not tend to swing round as it does on the 
application of the back wheel brake. The Osborne lock is designed 
for the doors of motor vehicles, which, being subject to excessive 
vibration, tend to work loose and cause trouble and noise. The lock 
is so arranged that the doors are firmly held in position, and no 
vibration can disturb them. The following is a list of the vehicles 
exhibited on the various stands, the bodies of which were built by 
Messrs. Liversidge : On Messrs. Straker and Squire's stand, a heavy 
wagon body, char-a-banc body, and a cab body ; on the Lacre 
Conipany's stand, three van bodies of different designs; on the 
Darracq-Serpollet stand, a van body ; on the Wolseley Company's 
stand, a double-deck omnibus : on Commercial Cars, Limited, stand, 
a box van ; and on Durham-Churchill's stand, a van body. 

Lodge Brothers and Company, 14. New Street, Birmingham.— 
Ignition arrangements invented by Sir Oliver Lodge were the feature 
at this stand. These devices, which are so favourably known, comprise 
ignition apparatus for motor boat engines, high-speed multi-cylinder 
engines, and slower running engines. The sparking plugs shown 
retain their power of sparkmg even when immersed in water. 

Maudslay Motor Company (ipo?)* Limited, Parkside. 
Coventry, and 60, Piccadilly, London, W. — Two interesting vehicles 




Maudslay Railway Omnibus. 



the I)e Nevers grooved solid tyres, suitable for all classes of commercial 
vehicles. These tyres are more resilient than the ordinary solid tyre, 
as the full resiliency of the rubber is obtained, while it is claimed that 
their grooved construction effectually prevents skidding. The Scott 
non-skid tread was another exhibit. This is for pneumatic tyres 
suitable for light commercial vehicles. It consists of a series of 
alternate rubber and steel studs. The rubber studs are higher than 



were shown by this company, one a 30 11. p., 12-passenger, single-deck 
'bus, built for the Midland Railway Company, and the other a 40 h.p., 
3-ton heavy lorry, being the actual vehicle which competed in the 
commercial vehicle trials and gained a gold medal for general excellence 
and a War Office diploma for accessibility of engine. The omnibus is 
of a new type, and is 18 ft. long, 5 ft. 9 in. wide, and has a wheel-base 
of 12 ft. 3 in. The frame is of channel steel, and a casing from the 
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front of the engine to the back of the gear box protects the mechanism 
from road dirt. The engine has four cylinders of 4jin. bore with 
5 in. stroke, and all its bearings are of phosphor bronze lined with 
white metal. A great feature of the whole design is accessibility. A 
good system of forced lubrication is employed throughout. The 
entrances to the 'bus are at the sides close to the driver's seat, and the 
finish of the body is in bright ruby. The 'bus will run between 
Desborough and Roth well. The lorry which obtained the honours at 
the trials has been fifteen months on the road and has run 6,000 miles. 
During that period not a pound has been spent on repairs. The engine 
has four 5 in. cylinders with a 5 in. stroke, and runs at 750 revolutions 
per minute. The water and oil pumps are driven from the crank shaft. 
The four speeds provided range from 3-4 to 12-5 miles per hour. 
Accessibility and durability may be regarded as the special attributes 
of the whole machine. 

M lines- Daimler, Limited, Tottenham Court Road. London, W. 
—Several fine vehicles were shown by this firm. A 35 h.p., 5-ton 
chassis, suitable for a heavy lorry, presented a number of new features. 
In one piece with the pre.ssed steel frame are steel aprons on each side, 
which support the gear box and the engine. The cylinders of the 
latter are of 120 mm. bore by 150 mm. stroke, giving 35 h.p. at 
800 r.p.m. The engine, like the gear box, is supported on a three-point 
suspension. The ignition is of a new type, as, instead of having the 
sparking lever fixed to the plug, it is now internal. The base 
chamber is of aluminium, and lubrication is by forced ieec\. The 
patent carburetter is adaptable for alcohol, benzol, paraffin, and 
petrol. The adjustment is carried out by regulating the air supply. 
The gear box has pivoted trunnions at the front end on either side, 



22 H. p., 2-ton box van, which obtained a gold medal in the reliability 
trials, a tip wagon, suitable for a municipal cleansing department, and 
an 18 HP. chassis with a body for post office service. 

The New Arrol -Johnston Car Company, Limited, Under- 
wood, Paisley This firm exhibited six machines as follow : 24-30-h.f\ 




Milnes-Daimler 1-ton Chassis. 

bus chassis (standard), complete in every respect according to the 
Metropolitan Police regulations ; 3-ton brewer's dray; i-ton delivery 
van ; 30-cwt. furniture removing van. built for Messrs. Bannister's, of 
Blackpool; 20-seated char-a-banc; and 15-seated wagonette. In 




Milnes-Daimler New Type 5-ton Chassis. 



and a large centre bearing fitted into the spectacle cross member at 
the back end. The differential is now carried through the steel perch- 
bars, instead of resting on the top of them as before. There are 
threfe independent sets of brakes. The metal-to-metal clutch has an 
aluminium coning, and works internally, instead of externally as 
before. A universal joint' has been adopted on the shaft behind^the 
gear box, and the transmission is thus by cardan shaft to the universal 
joint, and by the differential cross shaft direct on to the internal gears 




Milnes-Daimler 2-ton Chassis. 

on the driving wheels. These features apply more or less to the other 
chassis exhibited by the company. The other machines included a 
28 H.p. omnibus built for the Great Western Railway Company, a 



addition, they showed two models of the Arrol- Johnston detachable 
wheels for commercial vehicle work. The brewer's dray is fitted with 
a four-cylinder 24-30-H p. motor, and has all the well-known Arrol- 
Johnston features, such as the enclosed chain case and spring drive, 
automatic force feed lubrication, etc. All Arrol-Johnston commercial 
vehicles are fitted with automatic forced feed pump lubrication, and 
all are guaranteed for 12 months against defects or bad workmanship. 

North British Rubber Company, Limited, Castle Mills. Edin- 
burgh. — This old-established company, who, it may be recalled, were 
the inventors of the detachable pneumatic tyre, showed a wide variety 
of their clincher tyres, both solid and pneumatic, for motor vehicles. 
In a new type the tyre is compressed in the process of manufacture and 
forced mto position in the rim. Another form is the clincher Ducasble, 
which is a cushion tyre with one or two steel channels running through 
the centre. A number of T-bolts pass from the channel through the 
rim. Separate rubber blocks, vulcanised to a steel base, and held in 
position by frames bolted to the rim. are the feature of the clincher 
block tyre. Any block becoming faulty can be taken out and a fresh 
one inserted. 

Polack Tyre Company, 31-34. Basinghall Street. Ix>ndon, E.G.— 
A large number of the ordinary solid and pneumatic tyres were shown 
by this 'firm, but their novelty was a non-skid tyre. One form of this 
is triple, the two outside tyres being of hard rubber, while the centre 
one is of soft red rubber and stands a little higher than the other two. 
A firm grip of the road is ensured, and the tyre can befitted to existing 
rims. The principle is also applied to block tyres, the soft blocks 
standing a little higher than the hard ones. On the pneumatic tyre, 
alternate lines of soft and hard studs are vulcanised into the cover. 
Not the least interesting exhibit on this stand was a collection of tyres 
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recently taken from service on London omnibuses. For the purpose of 
identification each tyre manufactured by the Polack Company has a 
distinctive number, and as each wheel also has its number the actual 
record of the running of the tyres can easily be taken. Each of the 
old tyres exhibited had its record attached, and among them was a 
back tyre from the London Road Car Company replaced after running 
23,867 miles. Another came from the Vanguard Motor 'Bus Company 
after '24,786^ miles, and a third from the London General Omnibus 
Company after 37,5434 miles. We were assured that the collection 




New Arrol-Johnston Char-a-Banc. 

exhibited was by no means an exceptional one, but taken from those 
most recently replaced. The following, in addition to the companies 
mentioned above, are among the present users of this make of tyre : 
the Great Western Railway, the London and North Western Railway, 
the Lancashire and Yorkshire Railway, the North Eastern Railway, 
Cambrian Railways, the Bath Electric Tramways Company, the 
Metropolitan Electric Tramways, Limited, the London Electrobus 
Company, the Cardiff Corporation, Milnes-Daimler, Limited, etc. 

Hans Renold Limited, Progress Works, Manchester.— This 
famous firm of chain makers showed a great range of chains, both as 
to pattern and weight, block, roller and silent chains being included. 
The heaviest of these chains has a breaking load^ of 86,000 lb. 



our pages, but some modifications^falli^to bej noted. The Simms- 
Bosch low-tension ignition has been substituted for the Eisemann 
high-tension magneto, but the latter can be fitted if ordered. The 
ignition plug is now capable of being removed in a moment. The 
whole gear of the magneto is self-contained, and needs no fixing on the 
cylinders. The water pipe of the radiator has a flexible metallic hose 
coupling. The engine, which is fitted to work either with petrol or 
paraffin, is started on petrol. The change to paraffin is effected by a 
handle in front of the driver which throws the petrol carburetter out 
and the paraffin one into action. The paraffin carburetter is heated to 
begin with by the petrol exhaust. The gear-box is capable of very 
easy removal. It may be briefly recalled that the omnibus chassis has 
four cylinders, 5|in. in diameter by 6 in. stroke, with an ordinary speed 
of 850 revolutions per minute. The connecting rods and crank shaft 
are of nickel steel, the crank chamber of aluminium, and the engine 
bearings of phosphor bronze. The transmission is through a differen- 
tial shaft, and thence by internal gear wheels to the road wheels, the 
drive being taken up by the patent triangular underframe and spring 
drive. The details of the lorry chassis are similar. The company 
have issued tables of running costs of their vehicles based on experi- 
ence, and these work out. including 20 per cent, depreciation and 
interest on capital, as follows, per mile run : 3-ton van, gd. ; 5-ton 
lorry, is. ; double-deck omnibus, 8Jd. 

Safety Non- Explosive Reservoir Company, Limited, 62, 

Frith Street, Shaftesbury Avenue, London, W. — This German 
invention, which has previously been described in our pages, is now 
being worked in this country by the above company, who showed a 
number of vessels for storing and carrying petrol and other inflam- 
mable liquids. The Snercold safety device, as it is called, consists 
essentially of each opening in the tank, or other vessel, being fitted 
with an inwardly projecting perforated metal tube, which is covered 
by a sleeve of wire gauze. This Davy-lamp arrangement is a sure 
prevention of explosion, and it has come successfully through the 
tests of the British Fire Prevention Committee. In Germany and 
Austria the use of this device is compulsory. 

Shrewsbury and Chaliiner Tyre Company, Limited, Kay 

Street, Ardwick, Manchester, and Westminster. — A wide selection of 
these celebrated tyres were on view. Their " world " tyre is of the twin 
solid type vulcanised to a steel base and held in position by flanges, 
while the "giant" tyre is of the single type. Some very strong wheels 
with Challiner's interlocking spokes were shown. 

Smith, Parfrey, and Company. Limited, Rannoch Street. 
Fulham Palace Road, London, W.— This firm maintained their repu- 
tation for wheels by the large exhibit of artillery pattern wheels for 
both light and heavy motor vehicles. Among the types shown were 




Ryknield Stand. 



Rylcnield Motor Company, Limited, Burton-on-Trent.— This 
firm showed a 40-50-H.p. 5-ton polished chassis, a similar powered 
22-seated single-deck 'bus, to seat 16, including 6 in a smokers' com- 
partment at the rear ; a 3-ton furniture van, and a 3-ton lorry, each 
of 40-50-H.p. These massive chassis have already been described in 



those now largely in use for motor omnibuses. Axles, shafts, gears, 
and forgings for various parts of motor cars were shown, and throughout 
there was evidence alike of good material, design, and workmanship. 

Smith's Flexible Hub, Limited, 20. Copthall Avenue, London. 
E.C. -The main featqre of the wheels shown by this firm is that ^ 
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flexible drive is transmitted through^ the agency of rubber-covered return of the cushions is unaccompanied by any jar, and a positive, 

spindles or distance pieces, which are located in chambers formed in although at the same time, flexible drive is obtained. Furthermore, 

the rigid body of the wheel, and connect together sideplates which means are provided whereby internal friction in this hub is reduced to 

cover the ends of the^hub, the object being to provide a hub of a minimum. 




Ryknield Single-Deck Bus. 

comparatively simple construction wherein the shocks due to the D. Stewart and Company (1903) Limited, London Road, 

vehicles passing over inequalities of the road are more readily absorbed Glasgow. — This firm showed a 45 h. p. 5-ton Stewart-Thornycroft 
by the flexible cushions in an approved manner, so that the give and steam wagon with end-tip box body. This vehicle is a repeat order 
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from Smethwick Town Council. Messrs. Thornycroft have stopped 
the manufacture of steam wagons and turned themselves to the petrol 
vehicle, but Messrs. Stewart are continuing the production under 
license as regards the well-known patent driving gear. The Glasgow 
firm have done away with the water-tube boiler and introduced one of 
the locomotive type, and have substituted D slide valves for piston 
valves. A horizontal compound engine is used, carried below the 
main framing, with the crank shaft parallel to and about two feet in 
front of the rear wheels axle. The cylinders are respectively 7 in. and 
4} in. in diameter, with a 7 in. stroke. The boiler, which is in front of 
the driver, has a heating surface of about 50 square feet, and either 
coal or coke can be used as fuel. The steam pressure is 200 lb. per 
square inch. The water tank, holding 180 gallons, is carried under the 
rear of the main frame, and contains enough water for 15 to 20 miles' 
running. The transmission from the engine to the road wheels is by 
the Thornycroft patent spur gearing which allows for vibration from 
the road. The long record of successful work by this type of wagon 
appears likely to be improved upon. 

Societa Anonima Cantierl Qalllnarl, Leghorn, Italy.— This 
company, otherwise described as the Gallinari Naval Construction 
Company, have recently developed a branch for the construction of 
heavy automobiles, and for business in this country Mr. Orlando 
Sumner, consulting engineer, 39, Victoria Street. Westminster, has 
been appointed agent. The exhibit introducing the work of the com- 
pany to British commercial motor users consisted of one single chassis, 
but it was of such a nature as to demand the close attention of every 
visitor. The company have had a prolonged experience of naval 
construction and marine engineering, and for the manufacture of com- 
mercial motor vehicles they have started extensive works at Leghorn. 
The principles of marine engineering seem, as far as possible, to have 
been applied. The whole chassis is of exceptionally massive design, 
and is intended for a load of from five to six tons. It is thus suitable 
either for a double-deck 'bus or for a lorry. The engine has exception- 
ally large working parts, and at a speed of only 600 r. p.m. develops 




Our Stand at Olynnpia. 

40 H. p. The slow speed of revolution must materially reduce wear. 
Another important feature is that when it is desired to haul a trailer 
the speed of the engine can, by adjusting the governor, be raised to 
1,000 r.p.m , giving 75 h p.. and the whole chassis is designed to stand 
the stresses arising from the development of that power. The engine 
has four cylinders, each sJin. in diameter, with a 6^ in. stroke, and 
the consumption of petrol is guaranteed not to exceed '68 of a pint per 
horse-power-hour. Transmission is by cardan shaft £Lnd differential 



gear on the back axle, both shaft and gear being completely enclosed. 
The rear axle is in one solid piece and inert. Each road wheel is 
carried on a sleeve which revolves on the axle, and these sleeves 
terminate in gear wheels on each side of the differential. The sleeves, 
and thus the road wheels also, are driven through a short counter- 
shaft by the differential gear. By this arrangement there is a dead 
axle of great strength, with neither live counter-shaft nor driving 
chains. The steering gear is of an entirely new type. It consists of a 
worm and sector carried outside the frame and mounted directly over 
the offside steering pivot, which it actuates direct. The worm is 



— Tl:^- 




Wolseley Station Bus. 

operated through universal joints from the steering column, and a 
distance rod communicates the motion to the other front wheel. It is 
claimed that with this arrangement there can be no back lash. The 
road wheels are of cast steel, and arranged to take either rubber or 
iron tyres as required. The radiator is packed on leather, and is held 
secure by a brass and leather strap. Ball bearings are used every- 
where. The chief engineer inspecting officers of the British War 
Office are having trials made of this noteworthy chassis. 

John I. Thornycroft and Company, Limited, 2, Albemarle 
Street, Piccadilly, London, W. — Some fine specimens of the well- 
known Thornycroft machines were on view, including a 16 h. p., 30-cwt. 
box van, with 2-cylinder engine and thermo-syphon cooling system; 
a 30 H. p., 29-passenger char-a-banc with 4-cylinder engine ; a30H.p., 
16- passenger, single-deck 'bus with 4-cylinder engine, built for the 
London and South Western Railway; and a 24^11. p., 4-cylinder, 
3j-ton tilt van, to run on paraffin. The first-mentioned is the most 
recent of the firm's productions and is sold at the low price of £395, 
and the specimen on view was sold to the Kennedy Motor Company, 
Glasgow. In the case of the tilt van the starting is done on petrol, 
and the exhaust is sent through the paraffin vapouriser till it is heated 
sufficiently to begin work. The driver turns ofif the petrol supply and 
turns on the paraffin by a two-way tap on the dash-board. The 
machine on view was for the Southern Nigeria Government, and was 
fitted with a canopy extension over the driver's seat for protection 
from the sun. It is a similar machine to that which was awarded the 
gold medal and the Army Council diploma at the commercial vehicle 
trials for running on paraffin. The whole of the vehicles shown had 
forced lubrication and side chain transmission, and were the result of 
the most careful consideration of every detail. 

Wolseley Tool and Motor Car Company, Limited, York Street. 
Westminster, and 76, Deansgate, Manchester.— Among the numerous 
Siddeley types made by this company, they exhibited an 18 h. p., 3ocwt. 
chassis, an 1 8 cwt. single-deck omnibus to seat 14 persons, built for the Mid- 
land Railway Company, a 10 h.p. lo-cwt, box van, a 10 h.p. cab chassis, 
two 10 H.p. cabs, and a 10-12 h.p. cab for private use. In the first of 
these the engine is under the driver, so as to allow of a good length 
of body without increasing the length over all, and without undue 
overhang. The chassis is the same as that used for the railway 'bus 
shown. A double reduction live axle with differential gear is used, 
and external brakes of large diameter are fitted. The radiator has a 
tank above and below, with vertical tubes, and the whole can be 
easily taken to pieces for repair. Vickers' steel forgings are used for 
all working shafts, etc. The various cabs shown were interesting 
The chassis is built to conform to the London police regulations 
The frame is of pressed steel, curved up over the rear axle and dropped 
for the door. The two-cylinder engine runs at 1,000 r.p.m. The 
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lubrication is automatic, the big ends being lubricated by splash, 
and the level in the crank chamber is kept constant, there being an 
overflDw into a sump. From the sump the oil is drawn up, filtered 
and sent back to the crank chamber. The engine, carburetter, 
magneto, oil pump, fly-wheel, and clutch are arranged so that they 
are readily ^removable as a single unit. The top speed of the cab 
is 19A miles an hour. The cab designed for private use is suitable for 
a job master, or a commercial traveller, or a doctor. It is better 
finished than the public cab, and upholstered in a superior style at an 
extra cost of £^o. 

MR. H. G. BURFORD. 



Mr. H.G. Burford. M.Inst.Mech.E., the chairman of the Commercial 
Vehicle Committee of the Society of Motor Manufacturers and 
Traders, who is leaving London on a tour round the world, may 
justly claim to be one of the pioneers of the motor vehicle 
industry. Hjrn in 1867. he began his engineering career at the 
Parrett Iron Works, Martock, Somerset, where he served his 
apprenticeship. Immediately after leaving Somerset he joined Colonel 
Crompton at Chelmsford, and so began an association which was 
destined to have a very considerable influence upon the trade. As at 
this time Mr. Burford was intent on obtaining the widest possible 
experience, he stayed but a comparatively short time with each of the 
following firms: Messrs. Davey Paxman, Colchester; the Royal 
Arms Factory at Enfield : and the Liquid Fuel Engineering Company, 

of Teddington and 
Cowes (where he had 
charge of the testing 
and experimental de- 
partments). He then 
founded the firm of 
H. G. Burford and 
Company, of Ted- 
dington, which was 
later changed to Bur- 
ford, Van Toll, and 
Company. As manu- 
facturers of the New 
Orleans car Messrs. 
Burford and Van Toll 
took an active part in 
the I ,000 miles 
reliability trials organ- 
ised by the Royal 
Automobile Club, and 
obtained the gold 
medal in England, 
and the bronze medal 
in France. In 1901 
Mr. Burford joined 
Mr. G. F. Milnes, the 
well-known tramcar 
builder, of Birkenhead 
and Hadley, and founded a motor vehicle department at Balderton 
Street, London, W. At the trials which were organised by the 
Liverpool Self-propelled Traffic Association in 1902, the vehicle 
entered by Mr. Burford was awarded the coveted gold medal, and at 
the Glasgow trials, which were held the followmg year, Mr. Burford 
again secured the gold medal. Upon the formation of the firm of 
Milnes- Daimler, Limited, Mr. Burford was appointed manager, 
and it is largely due to his special efforts to produce a reliable 
motor vehicle, suitable for public service, that the Milnes-Daimler 
•bus is in use in all parts of the world, while about one-third of the 
total number of motor omnibuses now running in London were 
manufactured by that firm. Mr. Burford has since been appointed 
managing director. 

The Bristol Tramways and Carriage Company have made an 
addition to their services by running motor omnibuses between East- 
ville tramway terminus and Frenchay. 

Halley's Industrial Motors Limited have appointed Messrs. 
G. H. Grapes and Company to be their agents for the sale of Halley 
public service and industrial motor vehicles in New Zealand. 

Motor Postal Service.— The use of motor vans for postal service 
continues to extend, a recent example being an order by the Post 
Ofi&ce to Sturmey Motors Limited for a i5cwt., 12-18 h. p. van for 
parcel post work between Leeds and Bradford. 




ELECTROBUS PROMOTION. 

In the end of April, the London Electrobus Company, Limited, 
issued a prospectus inviting subscriptions for 240,000 ordinary shares 
of £\ each and 12,000 deferred shares of 5s. each. The prospectus 
was accompanied by an illustrated supplement extolling the electric 
omnibus, giving some results of the company's experience with the 
limited number of 'buses which they have up till now been running, 
and describing the garage and charging station. 

The prospectus itself states that the whole of the issue will be 
devoted to the purposes of working capital, less the cost of the issue. 
After the ordinary shares receive a dividend of 10 per cent, in each 
year any available balance of profit will be divided, half among the 
ordinary, and half among the deferred shares. The former have 
priority as to capital. The directors claim that the results of nine 
months' running with a small fleet of electrobuses show that the elec- 
tric omnibus must replace the " oil-fed " motor omnibus on the streets 
of London The well-known advantages of electric working are set 
out, and to the nuisance associated with the petrol 'bus, prominence 
is duly given. The demand for a vehicle free from the objectionable 
features, it is claimed, is met by the electrobus, and the directors 
predict that the general adoption of this class of vehicle will solve 
the surface passenger traffic problem of London. The present issue 
of capital will be used to increase the number of electrobuses, and 
to provide additional garage accommodation. Contracts for the 
supply of 125 vehicles and for the maintenance of tyres and accumu- 
lators have been entered into. The actual running figures for the 
nine months ended April 14 last are quoted: Passengers, 970,271 ; 
miles run, 93,482 ; takings per car mile, i3o69d. The working 
expenses are not given, but an estimate of 9jd. per car mile by Sir 
Douglas Fox and Partners is mentioned instead. Battery maintenance 
is carried out by contract for 2d. per car mile. The consumption of 
current has been slightly reduced by an improvement in the type of 
chassis, and is now 1-264 units per car mile. For the increased 
number of 'buses to be run energy is expected to be got for -4 of a 
penny per unit. The directors estimate that, with 150 'buses running 
80 miles per day on 300 days per year, the net profit, after paying 
all expenses and depreciation allowance, will be 3d. per car mile or 
;f 300 per omnibus per annum. This is equal to /45,ooo, while only 
^30,000 is required to pay 10 per cent, on the whole of the ordinary 
share capital. The part of the balance for the deferred shares is equal 
to 100 per cent, on them. The right to apply for one deferred share 
is given to every applicant for 20 ordinary shares. 

Sir Douglas Fox and Partners, consulting engineers, writing to the 
directors on April 16 last, say that from the report they have sent 
to the directors containing full details of the whole of their trials and 
examination of the electrobus and garage equipment, it will be seen 
that they estimate the working costs for 100 electrobuses at from 
9d. to 9id. per car mile. This figure they have arrived at after 
allowing liberally for maintainance, renewals, and depreciation. They 
consider it safe to estimate an annual mileage of 24,000 miles per 'bus, 
or 80 miles per day for 300 days per year. 

We may remark that the one great point of doubt in the whole 
alluring picture is whether the manufacturers of the storage batteries 
will continue to be able to contract for maintenance at 2d. per car 
mile. So long as that can be done the prospects are fair enough. 
But it was on that rock that all previous projects of the sort split, and 
no revolution has been effected in storage batteries since the time of 
previous financial failures. 



A LONG ELECTROBUS RUN. 



On Easter Sunday an electric omnibus, supplied by the Electric 
Vehicle Company for the Brighton and Hove Omnibus Company, left 
London for Brighton, and accomplished the journey of 52 miles on one 
charge of the secondary battery. There were several delays, but these 
had nothing to do with the battery, and the run is the longest which 
has been accomplished by an electric omnibus on one charge. The 
vehicle is similar to those now being run in London by the Electrobus 
Company, and a description will be found in our notes on the recent 
industrial motor vehicle show. On this particular run. the current 
consumption for a speed of 12 miles an hour on a good level road was 
about 85 amperes at 95 volts. On hills, with the motors in series, the 
speed dropped off to five or six miles an hour, and on very steep 
inclines to under three, the consumption varying between 100 and 125 
amperes. On Redhill the maximum current taken was 130 amperes, 
but on the long pull up to Handcross, and again to Piecombe, 200 and 
even 250 amperes were registered momentarily. The 'bus was a few 
days later started on its regular service in Brighton. 
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MOTOR TRAFFIC NOTES. 



The Liverpool and Manchester District Motor Cab Company, 
Limited, has been registered with a capital of ;f 100,000 to adopt an 
agreement with J. A. Lawton and Company, Limited, Liverpool, the 
Liverpool Motor Cab Company, Limited, and the Manchester Motor 
Cab Company, Limited, and to carry on a motor cab undertaking. 

Alcohol Fuel in America. — According to a report by the United 
States Department of Agriculture, favourable results have been obtained 
from experiments with alcohol as fuel for internal combustion engines. 
The engines ran more quietly, developed more horse-power, and a 
much higher compression could be obtained with safety than when 
petrol was used. The combustion in the cylinder seemed to be of a 
less explosive character than that of petrol. 

Sight-Seeing Cars for London. — Developing an experiment made 
last year by the Great Western Railway Company and Motor Job- 
masters, Limited, Mr. W. E. Sebree has brought over from the United 
States three electric char-a-bancs, which are to be run for the benefit of 
tourists and others who wish rapidly to be taken round the public 
places of interest in London. The propelling power is obtained from 
a storage battery of 48 Tudor cells. 

Motor Cab Regulations.— During the Industrial Vehicle Exhibition 
at Olympia a meeting was held between representatives of various pro- 
vincial local authorities and of motor vehicle manufacturers, when an 
understanding was arrived at, the result of which will probably be that 
many local authorities will allow to the motor cab industry more freedom 
in design and construction than is allowed under the London police 
regulations. These are needlessly restrictive in the case of smaller 
towns, but the tendency hitherto has been for the provinces to copy 
London in the matter. 

Society of Motcr Manufacturers and Traders. - At the sixth 
annual general meeting of this Society on April 15, Mr. E. Manville 
presiding, the result of the voting for the new Council was reported, 
and the following were declared elected : Ordinary members : Messrs. 
E. M. C. Instone. J. D. Siddeley, C Jarrott. E. Powell, S. F. Edge, 
E. Gascoine, F. Lanchester, H. G. Burford, C. Johnson, T. H. Woollen, 
A. Brown, H. Austin, Harry Smith, J. E. Hulton, R. Dennis, S. 



Straker. W. G. Williams, G. Du Cros, P. Richardson, H. Du Cros, 
junr., E. Lisle. H. Sturmey, T. Clarkson, W. M. Letts, H. Johnson, 
F. Coleman, H. J. Swindley, H. J. Moyses, and F R. Simms. 
Associate members : A. R. Atkey, G. Prosser, G. Mann, W. Parker 
Thomas. A. Farnell. AC. Hills, H. Carver, Major F. Lindsay Lloyd, 
H. F. Lloyd, and H. G. Atkinson. At a meeting of the^ld Council 
Mr. E. Manville was unanimously requested to continue in ofi&ce as 
president. 

Omnibus Traffic in London. — At an adjourned conference of re- 
presentatives of metropolitan borough councils on April 6, at 
Hammersmith Town Hall, resolutions were adopted declaring that 
money raised from taxation of motor and other vehicles should be paid 
into a fund from which grants should be allocated to the local 
authorities towards expenditure on the roads ; that the London County 
Council and the Corporation of the City of London should be requested 
to join in an endeavour to induce the Government to carry out the 
recommendation of the Royal Commission on London Traffic relating 
to the constitution of a central representative Traffic Board so far as 
regards street traffic ; and calling the attention of the Chief 
Commissioner of Police to the increasing number of motor omnibuses 
which now break down. 

The Skidding of Omnibuses. — Islington Borough Council brought 
an action in Clerkenwell County Court on April lo against the London 
Road Car Company, to recover £^0 5s. for damages to an electric 
liglii standard and lamp. For the plaintiffs it was stated that a motor 
'bus belonging to defendants skidded when in Highbury Grove, and 
the rear end collided with the lamp-post and damaged it. As an 
alternative to negligence, they averred that the 'bus was a nuisance in 
the highway. The Judge said that there was no duty on the Borough 
Council to sand roads especially for motor traffic, and if dangerous 
machines were put upon the highway, no duty was cast upon the 
Council to minimise the danger by taking extraordinary steps with 
regard to the roads. The jury found that the use of the motor-omnibus 
was dangerous to the public using the highway and a nuisance. They 
also found that the damage was not caused by any defect in the road. 
Judgment was entered against the Road Car Company for the full 
amount claimed. 
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RHONDDA VALLEY TRAMWAYS, 



Although the Rhondda Valley tramways have 
no feature of special importance from an en- 
gineerinf( standpoint, the local conditions under 
which they have been carried out are of con- 
siderable interest. The whole of the tramways 
are laid on the public high roads running through 
the valleys of the Rhondda. The population, 
which is a mining one, is not grouped in large 
centres, but is continuous over the whole length 
of the tramways and aggregates about 250,000. 



so that with a tramway giving a more fre- 
quent service good traffic should be obtained. 
Happily the railway company can afford to 
regard the outcome with comparatively little 
concern. The Taff Vnle has an exceedingly 
heavy and profitable mineral traffic, and it has 
probably been impracticable for the railway 
to devote as much attention to the passenger 
business as would have been given to it had 
the mineral traffic been less. In fact, it is 




Junction near Entrance to Tramway Depot at Porth. 



Low working costs will be essential, but with 
cheap coal and other possibilities of economy 
offered by the district, there will be a good 
opportunity to show how economically electric 
cars can be worked under favourable conditions. 
As will be seen from the map on the follow- 
ing page, the Taff Vale Railway has lines run- 
ning from Pontypridd up either side of the 
valley, and these lines have hitherto provided 
the only public means of travel in the district. 



quite possible that without the passenger 
traffic the profit of the railway company would 
be greater. In that case, the shareholders 
will have little reason to complain if this tram- 
way relieves them of an unremunerative part of 
the business. The railway company has not 
hitherto given, perhaps, full consideration to this 
circumstance ; for they have opposed the pro- 
moters of the tramway step by step. 

Beginning with a hard-fought contest in the 
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committee rooms of Parliament, nothing has 
been overlooked which might impress on the 
promoters the rashness of their undertaking. 
Arbitration has followed arbitration whenever an 
opportunity was presented, until every disputed 
point was placed beyond the possibility of further 
discussion. All this has, of course, entailed 
considerable delay and much expense, which 
might have been avoided to the advantage of the 
public and the contending parties. The whole 
history of the enterprise shows quite typically 
how unsatisfactory are the present methods of 
Parliamentary procedure for dealing with appli- 
cations for powers to construct railways and 
tramways. 

The commencement of the tramway enterprise 



the Board of Trade. The clause also provided 
that the rent to be paid to the Council should 
not be less than the sum sufficient to pay 
the interest on any money expended. The 
Rhondda Tramways Company, Limited, which 
was formed in 1906, has acquired the powers 
granted to the Khondda Urban District Council 
by the Acts of 1902 and 1905, and the Council 
has granted to the company a lease of the lines 
for 42 years at an annual rent of ;/^2,250, which 
includes the sinking fund and interest charges 
on ;^6o,ooo, the approximate cost of the tramway 
tracks. The power-station is the property of 
the Rhondda Tramways Electric Supply Com- 
pany, Limited, which is closely identified with 
the tramways company. 




Sketch Map Showing Relative Position of Rhondda Vaiiey Tramways and TafT Vaie RaMway. 



at Rhondda is found as far back as 1882, when 
the Pontypridd and Rhondda Valleys Tramways 
Act was passed, under which a horse tramway 
was constructed. Some twenty years later, in 
1902, the Rhondda Urban District Council 
obtained an Act under which it acquired the 
undertaking and powers for the construction of 
extensions. The Act of 1902 contains one pro- 
vision which is, we believe, unparalleled. In 
order that no loss should fall on the ratepayers 
Parliament inserted a clause providing that the 
Council should not commence the construction 
of the tramway until they had entered into an 
agreement with some company or person to lease 
the tramway after its construction for a period 
not exceeding 42 years, at such rent and upon 
such other conditions as might be approved by 



The whole system and power-station has been 
constructed by the National Electric Construc- 
tion Company, Limited, for the Rhondda Tram- 
ways Company, Limited. The whole of the 
track is now nearly completed, the total length 
being as follows : 



Single line lo m. 

Double line 6 m. 



4 fur. 
7 fur. 



5 8 chs. 
38 chs. 



Route length 



17 m. 3 fur. 96 chs. 



Length reduced to single track 24 m. 3 fur. 34 chs. 

The track is laid on the public roads, which in 
some cases are narrow. There are numerous 
gradients, the steepest being i in 12 for a dis- 
tance of 80 ft. Curves are frequent, but in no 
case is the radius less than 42 ft. 6 in. The 
gauge is 3 ft. 6 in., and the permanent way 
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presents no unusual feature, except the rail joints, 
to which we refer below. 

The rails, which were supplied by the North 
Eastern Steel Company, are of the girder type, 
weigh 95 lb. per yard, and have the following 
dimensions : Length, 45 ft. ; depth, 6 in. ; width 
of base, 6 in. ; width of head, 3g in. ; width of 
groove, I J in.; depth of groove, i in. The 
composition is in accordance with the British 
standard. The fish-plates have also been sup- 
plied by the North Eastern Steel Company, and 
they are 24 in. long and weigh 50 lb. per pair. 
There are six bolt holes, ijin, diameter. The 
bolts are 3J in. by i in., and are secured by lock- 




Section of Rail and Sole Plate. 

nuts supplied by Bayliss, Jones, and Bayliss, 
Limited, of Wolverhampton, who are also the 
makers of the tie-bars, 2 in. by g in., which are 
of the usual pattern, and are placed at intervals 
of 7 ft. 6 in. Sole-plates of the section, shown 
in an accompanying illustration, have been used 
throughout the lines. Those sole-plates are 28 in. 
in length, and were manufactured by Edgar 
Allen and Company, Limited, of Sheffield. 
They are. bolted squarely to the underside of the 
rail, and the shape of the central web makes it 



possible for the concrete to be well rammed in 
about the whole of the sole-plate. The sole- 
plates are specially rolled so that the top of the 
rail flange is parallel to the underside of the flange 
of the T. Ordinary bolts are used without the 
taper washers, which are necessary when inverted 
rail sole-plates are used. The rails are bonded 
at each joint with two ** {protected '' bonds of 
0000 wire, 12 in. in length, supplied by the 
Forest City Electric Company, of Manchester. 

The special track work, including railway 
crossings, and the points and ordinary crossings, 
are of imperial manganese steel, and were manu- 
factured by Edgar Allen and Company. The 
points are 10 ft. 6 in. and 7 ft. in length. The 
rails are laid on a bed of 6 to i concrete, 8 in. 
deep. The track between the rails and for the 
usual margins is paved with Norwegian granite. 

The trolley wire is flexibly suspended from 
span wires or side poles. The gauge is 000 
S. W. G. and the wire, which has a breaking 
strain of 24 tons per square inch, is of figure 8 
section and was supplied by the British Insulated 




Interior of Boiler Room. 

and Helsby Cables, Limited. It is divided into 
half-mile sections. The span wire is 7- 1 2. Guard 
wires are of 7/16 galvanized steel. The poles 
are in three sections and weigh 686 lb., 900 lb., 
1,200 lb., and 1,600 lb. 

The power-station, which has been erected at 
Forth adjacent to the car-shed, is conveniently 
situated at the junction of two main routes. 
The building measures 88 ft. by 82 ft., and has a 
height of 32 ft. It is of brick, with a chimney 
of steel. The height of the latter is 145 ft., and 
its diameter varies from 1 1 ft. at the base to 5 ft. 
at a height of 15 ft., and from this point to the 
top the same diameter is continued. The 
chimney weighs 16J tons and stands on an iron 
bed-plate, being secured by holding-down bolts. 
Internal angle rings serve to support a brick 
lining to a height of 30 ft. inside. It was 
supplied and erected by Messrs. Ashmore, 
Benson, Pease and Co., of Stockton-on-Tees. 

In the boiler room, which measures 50 ft. by 
33 ft., are four Davey-Paxman economic boilers. 
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Cars and Trucks — Rhondda Valley Tramways. 




Early Morning at the Car Sheds— Forth. 
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each 14 ft. by 8 ft. The heating surface of each 
is 1,160 sq. ft., the grate area of 31 sq. ft., and 
the steam pressure is 200 lbs. Paxman super- 
heaters have also been installed, and are capable of 
evaporating 5,000 lbs. 
of water per hour at 
200 lbs. pressure per 
square inch. The 
boiler mountings were 
supplied by J. IIop- 
kinson and Company, 
and the boiler cover- 
ings by Davey, Pax- 
man and Company. 
The main steam pipe 
is I2in.^!in diameter, 
and the ^branch steam 
pipes are 5 in. The 
feed water pumps 
were supplied by G. 
and J. Weir, Limited. 
A grease separator, 
which is capable of 
dealing with 20,000 lb. 
of exhaust steam per 
hour, has been pro- 
vided. The water for 
the boilers is taken 
from the River 
Rhondda, which is 
also the source of 
supply for the surface condensers, which are of 
the Mirrlees- Watson type, and are capable of 
dealing with 15,000 lbs. of steam per hour 

The engine room measures Soft, by 36ft. Here 



One of the Engines in Course of Erection 



Six generators have been supplied by the 
Lancashire Dynamo Company. Three of these 
are direct-current machines having a capacity of 
230 Kw. direct-current (550 volts and 300 amps.) 

and an efficiency of 
92 per cent. The 
efficiency of engine 
and generator is 84 per 
cent. The other three 
machines are i iok.v.a. 
three - phase alterna- 
tors, and each has an 
output of 100 Kw. at 
5,500 volts, 25 periods. 
One direct currentand 
one three-phase gene- 
rator are each coupled 
direct to one engine. 
The motor generators, 
manufactured by the 
Lancashire Dynamo 
and Motor Com- 
pany, are driven from 
the direct-current 
machines. 

A feature of the 
equipment at the main 
generating station and 
the sub-stations will be 
the riy-wheel storage 
sets, each consisting of 
a regenerative motor driving a 6 ton fly-wheel at 
from 670 revolutions to 950 revolutions per 
minute. The magnets of the regenerative motor 
are wound in such a way that temporary over- 
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nre two triple expansion double-acting engines, loads are compensated by the fly-wheel sets, 

and one two-crank double-acting engine, each of which again accumulate energy when the load 

435B.H.P. The engines, which were manufactured is below the normal. In this way the loads on 

by Davey, Paxman & Co., have fly wheel governors, the engine are largely equalized. The fly-wheel 
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sets were manufactered by the Lancashire 
Dynamo and Motor Company under the Kelsall 
and Warburton patents. These sets will be 
capable of meeting peaks of 150 amperes for two 
minutes, 200 amperes for ij minutes and 300 
amperes for | minute. At each sub-station are 
two six-phase rotary converter and step-down 
transformers. Each rotary has an output of 
100 Kw\ at 550 volts and 750 revolutions per 
minute. The switchboards, high-tension and 
low-tension, are by Cox-Walker, Limited. 

The feeder system consists of high-tension 
alternating-current mains to the two sub-stations 
and low-tension direct-current mains. There are 
two duplicate high-tension and eight low-tension 
feeders, four of the latter are run from the gene- 
rating station, two from each sub-station. The 
makers of the cables were the British Insulated 




Part of Switchboard. 

the Station, and 3 1 section pillars. All of these were 
supplied by Watlington and Company, Limited. 
There are three track returns, viz., i sq. in., 
•7 scj. in., "5 sq. in. respectively, and an over- 
head track booster feeder. The underground 





Magnet Frame of Multipolar Generator. 

and Helsby Cables, Limited. All cables are laid 
on the solid system. There are six feeder pillars, 
the nearest being approximately 200 yards from 




Parts of Three- Phase Alternator. 



Revolving Field Type Three-phase Alternator. 

With Direct-coupled Exciter. 

feeders are of the paper-insulated type, but the 
overhead feeders are bare. Telephones have 
been placed in each feeder box, so that there is 
communication with the power-house and car- 
sheds from any point of the line. 

The rolling stock consists of 50 cars of the 
single truck top deck type. They were supplied 
to the contractors, the British Thomson-Houston 
Company, by the Brush Electrical Engineering 
Company and are mounted on Brush trucks, 
type A, with 31 J in. steel-tyred wheels, and 
weigh complete about 10 tons. The axles are 
4 in. in diameter. The trucks have a 6 ft. wheel- 
base and a spring-base of 11 ft. 3^ in. The 
cars measure over all 27 ft. 6 in., the inside 
seating length being 15 ft. Width over all is 
6 ft. 3 in., giving width on floor sills 5 ft. 3 in. 
The height over centre of floor to ceiling is 6 ft. 
9 in. The cars carry 48 passengers, seats being 
provided inside for 22 and outside 26. All the 
cars are equipped with Hudson and Bowring's 
life-guards and folding steps. They have wheel 
and slipper brakes, with Peacock's attachment. 

The electrical equipment of the cars include 
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two G. E. 58 motors of 30-35 b.h.p., manufac- 
tured by the British Thomson-Houston Company. 

The car shed, which is situated at Forth, is 
210 ft. in length and 86 ft. 10 in. in width. 
There are eight tracks, providing a track length 
of 490 yards. 

For the whole of the engineering work Mr. 
Reginald P. Wilson has been responsible, as 
consulting engineer for the Rhondda Tramway 
Company ; and on Mr. Cownie, the general 
manager, and Mr. F. E. Stanley, the chief 
engineer of the National Electric Construction 
Company, has fallen the principal work in con- 
nection with the long parliamentary contest and 
various arbitrations. Sir Douglas Fox and 
Partners have acted as consulting engineers for 
the Rhondda Urban District Council. 



NEW PETROL RAIL MOTOR INSPECTION 

CAR. 

The North Eastern Railway Company have lately 
constructed at their carriage works at York, and put 
into traffic, an interesting type of petrol rail motor car, 
primarily designed for the use of their executive officers 
when making periodical inspection journeys over the 
railway. The car is 17 ft. long and 7 ft. wide, with a 
wheel-base of 10 ft., and is arranged with a driver's 
compartment at each end and an open saloon 10 ft. long 
in the middle. The saloon is entered through either of 
the driver's compartments, and has permanent seating 
accommodation for six passengers, while two camp 
stools provide extra seats. The ends and roof are 
shaped to offer as little resistance to the wind as 
possible. 

Motive power is provided by a 35-40 h.p. four- 
cylinder petrol engine, with cylinders 4^ in. diameter 
by 5^ in. stroke, giving a normal speed of 950 revolutions 
per minute. The induction and exhaust valves, which 
are placed on opposite sides of the engine, are mechani- 
cally operated. An ordinary centrifugal type governor 
is attached to the exhaust cam shaft. Duplicate ignition 
is provided, viz., Eisemann's high-tension, and ordi- 
nary low-tension. The carburettor is of the Krebb 
type, gravity fed. The cylinders and main bearings of 
the engine are lubricated by a '*Dubrelle" lubricator 
fixed in the driver's compartment, and driven from the 
engine by a small countershaft. The engine is, of 
course, controlled from either end of the car. It is 
mounted on an independent frame built up of light 
steel channels, and carried on inside journals on the 
axle by means of roller bearings. The centre line of 
the engine shaft is also the centre line of the driving 
axle. The driving wheels have no springs between the 
axle-boxes and the frame, but at the trailing end helical 
springs are interposed between the trailing axle boxes 
and the frame. These boxes work in horn plates with 
a radius described by the wheel-base, and take off a 
considerable amount of shock between the rails and 
the engine frame. 

The gears, fitted with rigid shafts, are fixed to the 
underframe and carried in gun-metal bearings, and give 
three speeds in either direction, viz.: slow, 15 miles per 
hour; medium, 30 miles per hour; and fast, 45 miles per 
hour; the latter speed is transmitted direct from the 
engine to the bevel gears on the driving wheels. The 
rotary motion is applied to the driving wheels by a 
pinion fixed to the end of the engine shaft, and arranged 
to gear with either of the two large bevels fitted on a 
sliding sleeve on the driving axle. The centre part of 



the axle is of square section to receive the sleeve and 
bevels, which give the forward and reverse movements, 
and are operated from the driver's compartment by a 
horizontal reversing screw. A ** Hele-Shaw'* clutch 
is used between the engine and its work, operated by 
hand levers placed in the driver's compartments. 

The body frame is built up of light channels and 
angles, and is carried on roller bearings with journals 
2jin. diameter by sin. placed outside the wheels, and is 
therefore quite isolated from the engine frame, so that 
any vibration set up by the engine or gears cannot be 
communicated to the car. Two water tanks, each hold- 
ing seven gallons, are built into the framing, and these, 
while giving a certain amount of steadiness to the body, 
form the water supply for the engine; a system of 
radiating pipes being fitted between the latter and the 
tanks. The four wheels of the car are of the Mansell 
type (wood centres), 3 ft. diameter, and are of the 
ordinary North Eastern Railway standard so far as the 
tread and flange are concerned. A hand brake of very 
powerful design, operating four blocks on each pair of 
wheels, is placed in the driver's compartments at each 
end of the car : while warning and other signals are 
given by a loud horn coupled to the engine exhaust 
and operated from either end of the car, where also 
sand can be applied to the rail when travelling in either 
direction. 




New Inspection Car on the North Eastern Railway. 

Above the waist rail a clear outlook is obtained in 
every direction for inspection purposes, single pillars 
only being used to carry the glass of which the sides 
and ends are chiefly composed. A table is placed in 
the middle of the saloon, the lower part of which gives 
access to the top of the engine, whilst suitable trap-doors 
in the floor give access to other parts of the gear. 
Electric light on the storage principle is fitted, and a 
speed indicator is placed in the driver's compartment. 
Externally, the carriage is finished in the ordinary North 
Eastern style. The car in running order carries 15 gals, 
of water and 20 gals, of petrol, and weighs complete 
6 tons 12 cwt. The consumption of petrol averages one 
gallon to 12 miles, so that the capacity of the tank is 
equal to a journey of 240 miles. During the trials the 
car has run a distance of some 1,200 miles without a 
mishap of any kind, and speeds upwards of 55 miles 
per hour have been obtained. 



Trolley Omnibuses.— Following up the recent report by Mr. 
Peter Fisher, the general manager, Dundee Tramways Committee have 
decided to send a deputation to the Continent to inspect and secure 
all possible information regarding systems of electric omnibuses running 
on ordinary roadways, and taking current by trolley from overhead 
wires. The deputation includes Mr. A. Speed, convener of the Tram- 
ways Committee; Mr. Johnston; Mr. H. Richardson, the electrical 
engineer ; and Mr. Fisher, the manager. 
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THE CENTRE OF GRAVITY OF STEAM 
AND ELECTRIC LOCOMOTIVES. 



By W. H. Booth. 



In their studies of electric locomotives electrical 
engineers have, it must be confessed, paid far too little 
attention to what has already been accomplished or 
thought out in the past, or forced upon the notice of 
engineers by the immutable laws of mechanics. It has 
been pointed out that the great boiler of a steam loco- 
motive raises the centre of gravity high above the rails, 
and this has been used as an argument in favour of the 
electric locomotive, with its small wheels and the weight 
of so much of its motors centred in the axle centre. A 
little research into history would have shown that this 
question of low centre of gravity was much to the fore 
sixty years ago. Engines built before 1850 often had 
their cylinders placed very close down to the rail level, 
their rods sloping upwards to the cranked axle. Thus 
the centre of gravity was kept low. Boilers were some- 
times made with deep indents in the lower part of the 
barrel, so as to clear the revolving cranks, and many of 
the locomotives of the early days presented a singularly 
squat appearance as the result of successful efforts to 
secure a low position of the centre of gravity. 

In the exhibition of 1851 there was on view the 
" Cornwall,'* a locomotive with wheels of 8 ft. 6 in. 
diameter. The axle of this engine was above the boiler, 
and in some cases large tubes were put transversely 
through boilers to take an axle, or other means were 
employed of putting the boiler low. Locomotives built 
to-day have their centre of gravity over 5 ft. above the 
rail. This height is not nearly so great as a casual 
observer might be disposed to place it, but the fact is 
that the modern boiler, though so highly pitched over 
the frames, is by no means so heavy in its upper parts 
as might be anticipated. The boiler tubes are all in the 
lower part of the barrel, and the upper part is a mere 
empty shell, except for the steam in it. Experience has 
proved that the high centre of gravity is better than the 
low. Let the two extreme cases be supposed, first, that 
of the centre of gravity actually at rail level. In that 
case every departure of the rail from straightness is the 
cause of a blow from the full weight of the engine. All 
surgings of the engine, swayings, lateral movements are 
converted at once into direct blows on the rail and the 
flange of the wheel. The fastenings of the rail are 
exposed to the very maximum of shearing stress, chairs 
are apt to be broken, and the engine itself is exposed to 
severe stresses. With the opposite extreme of a centre 
of gravity at an infinite height above rail level there 
can be no transfer of rail blows on the wheel flanges to 
any part of the engine. The engine would simply 
swing from side to side without shock to the rails. 

In actual practice, the centre of gravity being about 
60 inches above rail, the angle of pressure of the 
resultant of any swaying movement of the centre of 
gravity is almost exactly 60 degrees ; for the centre of 
gravity forms with the two rails an equilateral triangle, 
or nearly so. The tendency to force outwards the rails 
is much reduced, as compared with the tendency of a 
low centre of gravity engine to do so. It has been 
argued that with a high centre of gravity an engine 
tends more easily to overturn ; but while this may be 
the case, let it not be forgotten that in rounding a curve 
the lateral tendency of the centre of gravity is to press 
the outer wheel more firmly down upon the rail, whereby 
its flange is restrained from mounting the rail. Were 
it not for this increased pressure the wheel would more 
easily mount the rail and run off. When an excessive 
speed is run round a curve, either the engine will run 



oft the rail or it will turn over. To check one tendency 
is to increase the other, and for every curve there is, no 
doubt, a certain speed, could it be found, which best 
suits an engine, and gives a maximum safety in con- 
junction with the degree of allowed super-elevation of 
the outer rail. The overturning of an engine is not 
likely to do much greater harm than its derailment, and 
it is better to face the former as the lesser of two evils, 
for the high centre of gravity is favourable to easy 
running and reduced wear and tear. 

Discredit was thrown upon electric locomotives last 
year by the fatal accident on the New York Central 
Railroad at the Bronx. This appears to have been 
entirely due to a low centre of gravity of the electric 
locomotive. Designers would do well to abandon the 
low centre of gravity. Much help would be given by 
raising the whole of the motor. Direct connection, it 
is true, is much valued, but it may well be wondered if 
too big a price has not been paid for the abolition of 
gears. This price has been the use of very small wheels, 
the necessity for very large motors, and the fixing of the 
centre of gravity very low, a lowness that has been 
accentuated by the absence of the boiler. In the steam 
locomotive all the moving parts and the cylinders and 
valves are practically at the level of the axle centre, and 
only the boiler remains to produce even a height of 5 ft. 
Otherwise the centre of gravity of the steam locomotive 
would be little or nothing higher than that of the 
electric locomotive. 

In the steam machine, height, as stated above, has 
proved distinctly advantageous, but this fact has been 
ignored, and virtue has actually been claimed for the 
low position. It is even possible, if not probable, that 
this seeking for a low centre of gravity under a mistaken 
idea of its advantage has influenced designers to attempt 
the gearless machine. Many engineers would, it is 
certain, prefer to employ larger wheels and geared 
motors in order to raise the centre of gravity of the 
machine to an easier and safer level. Gearing badly 
designed and badly arranged, has not shown up very 
badly in the electrical tramcar. Electrical tramcars 
have never had put into their construction a tithe of the 
good mechanical work and material which have gone to 
the making of a steam locomotive. A first-class geared 
electric locomotive constructed in a steam locomotive 
shop would, it may not too rashly be surmised, prove 
that a geared electric motor is not, after all, of necessity 
a poor contrivance. It would enable radical differences 
of design to be introduced, and put a stop to the neces- 
sity, which at present seems to be paramount, of the 
small wheel. Even with the best of design, assuming 
that the geared system proves all that can be desired or 
anticipated, it is not likely that the centre of gravity of 
the whole machine can be raised as high as it is in the 
steam engine, unless special highly-placed weights are 
added for the purpose, and this is undesirable, as, 
indeed, is all redundant weight. 

The weight of the motor parts should not come upon 
the wheels except through the intermediary of springs. 
This complicates the problem of gearing, but a solution 
seems possible in the direction in which it has been 
solved by the makers of traction engines, wherein a form 
of Oldham's coupling seems to give satisfaction in 
solving the difficulty of the gear centres. 



Aberdeen Watering Car. — The Aberdeen Corporation tram- 
ways department have built a new watering car with a tank 
capable of holding 2,000 gallons. The sprinklers deal with a road 
breadth of 24 ft. Pipes are also provided for washing the rail 
grooves. The weight empty is about 6 tons, and two 30 h.p. 
motors are fitted. The Westinghouse magnetic brake is 
used. Mr. Pilcher, the tramway manager, is responsible for 
the design of the vehicle. 
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Midland Railway Electrification: 

THE HEYSHAM, MORECAMBE, AND LANCASTER LINE, 
THE FIRST SINGLE-PHASE SYSTEM IN BRITAIN 



The branch line of the Midland Railway connect- 
ing Heysham, Morecambe and Lancaster is the first 
railway in the country to be equipped for electric 
traction on the single-phase alternating current 
system. Electrical working on the section between 
Morecambe and Heysham began on April 13, and 
traffic commences on the Lancaster-Morecambe section 
on Junes. This line and the Victoria to London Bridge 
section of the London, Brighton and South Coast 
Railway which is being electrified are looked upon 



the bad points minimised or removed goes without 
saying, while in the case of the continuous-current 
system the corresponding process has already been 
pretty completely accomplished. 

The detailed description which follows embodies 
the information officially supplied, and to the officers 
of the Midland Railway Company we desire to tender 
our acknowledgments. 

OVERHEAD EQUIPMENT. 

The overhead construction of the Heysham, More- 




Westinghouse Car, showing Bow Collector and Fire Screen on Roof and Apparatus suspended on Underframe. 



by the exponents ot single-phase traction as the fore- 
runners of many other installations of the kind. The 
experience of the two railway companies concerned in 
the working of the sections named will be of import- 
ance in determining the point. All that can be said now 
is that while the best and the worst of the continuous- 
current system of working are thoroughly known, the 
good points and the bad of the single-phase system — 
despite some experience abroad — are as yet more 
or less theoretical in this country. That by experi- 
ence the good points will be further improved, and 



cambe, and Lancaster line has been designed and 
carried out under the direction of Mr. W. B. 
Worthington, the chief engineer of the Midland 
Railway Company, by Mr. J. Sayers, the telegraph 
engineer of the company, and Mr. Argyle, the 
northern divisional engineer. It is similar as regards 
the type of suspension to that adopted for the electri- 
fication of the Hamburg- Altona Railway, the chief 
difference between the two installations being the 
new type of suspension of the catenary, which is the 
design of Mr. Sayers. 

8 
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The length of line electrified comprises the double 
roads between Heysham and Morecambe; More- 
cambe and Lancaster Green Ayre ; and the single 
line from Lancaster Green Ayre to Lancaster Castle 
Station, the total length of single road being about 
2 1 miles. A diagram plan is shown on the following 
page. From this plan it will be seen that the line 
passes under a large number of overbridges, mostly 
of the arched shape, and the clearance of these 
bridges has been a matter of considerable interest. 

The use of a single bow trolley for travelling in 
both directions necessitates the bow being symmetrical 
about the centre line of the coach, and this brings the 
bow necessarily very close to the structure of the 
bridge. In order to get through at all it is necessary 
to take the contact wire well out towards the centre 
of the arch, so that it may come down low but yet 
be clear of the loading-gauge, and so that the other 
end of the bow may clear the structure properly. 
The Lune Viaduct presented a special problem, as it 
is on a 9-chain curve and terminates at Lancaster 
Station, which is also on a curve. The contact wire 
is of the figure 8 section, and is run in lengths of from 
800 to 1,000 yds. 

One end of each length of the contact wire is fixed 
through insulators to a terminal gantry, and the other 
end is attached through suitable pulleys, etc., to a 
weight equal to about 1,200 lbs. The fixed end is 
always that at which the train enters, and the 
weighted end that at which the train leaves ; the 
tendency of the bow is therefore always to straighten 
the contact wire. It is worthy of note with regard to 
the contact wire, which is 70 sq. millimetres in 
section, that the strain at first put on was equal 
to 800 lbs., and the horizontal stagger was made 
equal to 4 ft., that is, 2 ft. from the centre line of the 
coach, but the experimental trials which went on for 
some months before passenger trains were run 
showed that the total friction of pull-oflFs, etc., was 
such as to make it necessary to increase the tension 
to about 1,200 lbs. for a 1,000 yards length, and with 
this tension the strain goes fairly evenly throughout 
the whole length. It was also found that a 4-ft. 
stagger for a bow which measured from tip to tip 
7 ft. I in. was too much for practical purposes for 
running at high speeds. The line is situated in a 
country swept by very violent gales, experiencing the 
worst of weathers, and it is now considered that a stag- 
ger of 2 ft. is a more practicable figure, though part 
of the line is actually run with 3 ft. stagger at present. 



either side of the insulator, where they divide to 
pass through the grooves of a ring, the grooves being 
on opposite sides of the insulators. The catenary is 
therefore free to move for this distance, and this 
equalises the strains in spans due to unequal loading ; 
at the same time it is secure in the case of the break- 
ing of the wire, as has been proved by experience. 
Section switches are provided so as to isolate the 

up and down 
I, ^^ ,| lines or to isolate 

the different 
branches. These 
switches are of 
the double-break 
air pattern and 
are fixed on the 
top of the poles 
supporting the 
gantries. Each 
section switch is 
B,-rw«,How»co«PouHo in addition du- 
plicated, and the 
connection from 
one contact wire 
to the section 





8OALE. I O llftH-!)*^ D9lOltl% tNCHC« 

Section and Plan of High-Tension Insulator. 

ahead of it is accomplished by means of a short 
section of switch wire which requires to be con- 
nected to the two contact wires before the line is 
switched through at this point. This arrangement was 
adopted in order to get a duplicate break, and, what 
is more important, a short length of line into which 



^mnroh Soo/iort 




Diagram of Wiring of Junctions, Crossings, Switches, 
Sections and Terminals. 



The height of the contact wire from rail level varies 
from 18 ft. 3 in. in the open to 13 ft. 3 in. under 
bridges. It is suspended by short loops about 
4 inches long from a steel cable called the auxiliary 
wire. The loops are fixed to the contact wire, but 
are movable on the auxiliary wire. The auxiliary 
wire, again, is held by two main catenary cables, 
the main catenary span being thus broken up into six 
short spans on the auxiliary. 

The two catenary cables are clipped together 
throughout their length, except for about 3 ft. on 



a car can run without bridging by means of its bow 
two sections which it was supposed might require to 
be isolated. The switches are provided with pad- 
locks. A similar type of switch is in use at the 
various stations to enable the station staff to earth 
the overhead wiring in case of emergency. 

The gantries are connected together by a separate 
overhead steel cable, which is earthed every half 
mile, the same earth plates being used for lightning 
arresters of the horn type, the object being to 
reduce the number of earth plates requiring attention 
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LANCAtTCn 

M.R. Engineer's Office, Derby. May, 1908- 



Plan of Lines, Showing Over bridges, etc. 




Plan and Diagram of Gradients. 
Lancaster, Morecannbe, and Heysham Branch—Midland Railway. 
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Catenary Suspension at Torrisholme Junction. 




Gantry Construction over Multiple Roads at Morecambe Station. 
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Catenary Suspension on Straight Road and Cross-Over. 




A Wide Span Lattice Qirder Qantry Carrying High-Tension Wires. 
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and thus to give better security from danger due 
to the poles being charged by a leaky insulator. 
This earthed steel cable has been erected in every 
case between the contact wire and the telegraph 
wires, which are open on one side of the line, and it 
is believed that its presence has had a great effect in 
reducing the electrostatic induction from the contact 
wire to the telegraph wires. 

It was the object of the company to avoid if 
possible cabling their telegraph and telephone wires, 
and so far the results are favourable to the idea that 
it will not be necessary to put all such open wires 
underground when high-pressure traction systems 
are erected overhead. At the same time it will cer- 
tainly be necessary to provide some sort of high 
resistance leak on any wire parallel to such a system, 



will be noticed that the steel bolts supporting the 
insulators are encased with ebonite — a similar 
arrangement to that adopted by Messrs. Siemens on 
the Hamburg line, with a view to getting practically 
double insulation with one insulator. In addition 
to this, however, the Midland Company preferred to 
make the insulator itself in two portions, and to make 
it very massive. The line is very likely to suffer from 
damage from stone-throwing at the large number of 
level crossings, and in addition will suffer from the 
worst of weathers. It will be seen that the design of 
the insulator in combination with the twin catenary 
cable brings the side strain of the overhead gear 
below the level of the inside bolt, and there is no 
point at which the catenary cable itself is being de- 
formed by the pressure of any clamp of any sort, and 




Typical Construction under Overbridge. 



as in certain circumstances, if the wire became, for 
instance, thrown out of work by disconnection at the 
test board, there might be an electrostatic potential 
between it and earth with a very high voltage which 
would be very inconvenient for maintenance purposes. 

The poles used have been mostly straight creosoted 
wooden poles, but at Morecambe Station and at one 
or two other points it has been necessary to erect 
lattice steel poles and lattice girder gantries owing to 
the big spans. 

Where wooden poles are used the gantries are 
made of two angles brought together at the ends, but 
kept apart for the greater part of their length by 
distance pieces i in. thick, enabling the bolts from 
the insulator saddles to drop in the gap, so giving 
a great range of adjustment of the insulator position 
without any necessity for drilling. 

The design of the insulators is best shown on page 
438. Before getting out the dimensions the company's 
staff took advantage, by the kindness of Messrs. 
Siemens Bros., of the experiment this firm undertook 
to ascertain what was the minimum distance at which 
a 6,600-volt, 25-cycle circuit would maintain an arc 
in the heaviest weather from an insulator shed. It 



no point at which the mechanical waves tend to break 
the wire at a point of reflection. 

The outer rail on each line is bonded throughout 
its length, the bonds being or the Forest City type, 
in duplicate, and placed under the fish-plates. At 
all crossings and junctions all rails are bonded 
together for greater continuity with the wheels of the 
coaches, and these bonds and those used for cross- 
bonding are ordinary copper cable bonds. 

Very great care was exercised, in bonding the line, 
to prevent any moisture getting into the drilled holes 
or on to the bond plugs during the process, and in 
very wet weather the work was abandoned. By 
means of protective devices it was found possible to 
go on with bonding in moderately wet or damp 
weather, but the tests carried out when the whole of 
the work was finished of the resistance of each bond 
showed in an interesting manner that, although the 
bonds were absolutely first class, those which were 
carried out in perfectly dry and fine weather were 
quite distinguishable, by resistance test, from those 
which were carried out in damp or misty weather. 
It will be interesting to note, as time goes on, whether 
this difference in resistance is intensified. 
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As will be seen from the plan of the line (page 439), 
the rails are earthed at Heysham Harbour in the 
sea by duplicate copper earth plates. At More- 
cambe they are earthed at the end of the Midland 
Railway Pier; these plates are also of copper, 
but for protection they are dropped into a large 
cast-iron caisson recovered from an old Midland 
bridge. At Lancaster the rails are earthed to the 
cast-iron columns of the bridge, where they rest in 
the bed of the river, where water is always flowing. 
Recording ammeters were put in these various earths, 
with a view of indicating the proportion of current 
which returns by these routes. 

The overhead wire works at a potential of 6,600 
volts, single-phase alternating current, 25 cycles. 

POWER STATION. 

The line is supplied from the existing power station, 
situated at the Heysham end of the line, which has 
had added to it the necessary machinery to increase 
its capacity, and to enable it to supply single-phase 
current, as hitherto it has been a direct-current station. 
There are no feeders other than the two contact wires. 

The existing power station is that provided for work- 
ing the cranes, capstans, lifts, and other machinery, 
together with lighting of the harbour at Heysham. 
This station is a gas-driven one working from 
•* Mond " producers, by the Power Gas Corporation. 
There are two producers of about 750 to 1,000 h.p. 
capacity each, with the accessory blowing, steam pro- 
ducing, cooling and cleaning apparatus. 

The engine-room contained three 250 h.p. three- 
cylinder British Westinghouse Co.'s engines, driving 




Switchboard and Motor Generators. 

150 kw. (direct current, 460 volts) generators. 
There was also installed a battery having a capacity 
of 100 kw. for 5 hours, with the usual corresponding 
rates for shorter and longer periods. The existing 
load on the station, consisting chiefly of fast speed, 
heavy-motored cranes, is very variable and the battery 



has been used, in conjunction with a British Westing- 
house Co.*s automatic reversible booster, for taking 
up the ** peak '* loads. 

In connection with the traction scheme, an additional 
350 h.p. 235 kw. Westinghouse Co.'s engine and 
generator, also generating 460 volts direct current, 
has been added. The single-phase current is obtained 
through two D.c. -A.C. motor generators, by the 
Electric Construction Co. 

From the nature of the traffic the demand on the 




E.C.C. Motor Generator. 

Station will be one of a very ** peaky*' character, and 
with very heavy " peaks." During these '* peaks " 
the whole possible output of the machinery at work 
in the station must be utilised ; and the intention is 
that the engines, whatever the actual load they may 
be working on previous to heavy loads coming on, 
shall work up to their full overload capacity — which 
is about 20 to 25 per cent, in the case of the old, and 
10 to 15 per cent, in the case of the new sets— before 
the battery is called upon to discharge heavily. The 
latter will, however, be called on to work up to its 
full one-hour rate of 750 to 1,000 amperes. The 
old battery booster not being large enough for 
these discharges, a new one has been installed, built 
by the Lancashire Dynamo & Motor Co., whose 
machine is particularly suited for this method of 
working. A difficulty was, however, found in that 
the generators were working on a very falling portion 
of their characteristics and their pressure dropped 
badly as their loads increased, this having been com- 
pensated for by hand regulation of their excitation, 
or else during " peaks *' they continued to work at 
their previous loads, and the battery supplied the 
excess, both courses being inadmissible under the 
new conditions. 

Compound winding in the usual way was an 
extremely expensive remedy since, as the copper 
necessary for full excitation was already on the fields, 
new series coils would be excessively large and 
heavy, added to which was the trouble of entirely 
dismantling the machines. A very simple solution 
was found in fitting exciters, each' mounted on the 
engine bedplate, and compound windings being fitted 
on these exciters and varying their voltage and con- 
sequently that on the main generator fields, so that 
the existing copper on the latter was fully utilised. 
This not only proved a very much cheaper arrange- 
ment, the exciters being only of 3 kw. capacity and 
of fairly high speed, but enabled the whole change to 
be made in the course of a week, obviating any dis- 
mantling or any serious stoppage of the generating 
sets. 
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As regards the new machines, the Lancashire 
Dynamo & Motor Co.'s booster is of the firm's 
standard three-wire type. With a comparatively low 
continuous rating it satisfactorily commutates the 
'* peak '* discharges up to 750 to 2,000 amps. ; and h 
can be set to make the engines work up to their 
overloads as above, or to work under practically any 
other conditions, without any serious drop on the bus- 
bar voltage. 

The Westinghouse Co.*s new generating set is of 
the firm's latest type of gas engine, being a three- 
crank engine, with three sets of cylinders, two in 
tandem in each case. Its speed is 300 r.p.m., and 



upon to be capable of safely carrying output overloads 
of Qoo kw. instantaneous, 600 kw. for half a minute, 
500 kw. for three-quarters of a minute, and 300 kw. for 
two and a half minutes, and were required to be also 
tested under a regular cycle of these overloads, with 
underloads in between, for eight hours. The internal 
driving losses were also required to be kept down, 
while on the alternating current side they were re- 
quired to regulate within 6 per cent, on throwing off 
a non-inductive load equal to the full continuous load, 
and within 20 per cent, on throwing off a similar but 
inductive load of '8 power factor. Further, they were 
required, with the assistance of external means, if 




General View of Interior of Heysham Power Station. 



its lubrication is forced. It need only be said here that 
its design and construction are sound and thoroughly 
mechanical and its performance so far proves it to be 
an excellent engine, and one as reliable as any steam 
engine. 

The motor generators used deserve special men- 
tion, not only because they form that part of the 
generating station most directly connected with the 
traction installation, but because there are many 
noteworthy points about them. They are in many 
ways exceptional machines and working under ex- 
ceptional conditions, bearing the heavily fluctuating 
nature of the load in mind. 

This load indeed varies from nothing to upwards 
of 1,000 kw. in very short periods. The specifica- 
tion called for the machines to be each capable of a 
continuous output of 150 to 200 kw. with a tempera- 
ture rise of 80 degs. Fahr., but they were also called 



necessary, to restore the pressure to normal within 
seven seconds of the coming on or throwing off of 
loads up to 600 kw. at -8 power factor, or 300 kw. at 
power factors down to -3. 

Widely varying proposals were received in con- 
nection with these machines, those of the Electric Con- 
struction Co. being finally selected, their machines 
being very compact and requiring a small amount of 
driving current, as well as having a high efficiency. 

The makers' specification was 175 kw. on con- 
tinuous rating, the machines on test being well within 
the specified temperature rise, but not excessively so. 
During the running of the trains at Heysham ex- 
perimentally each of the sets have several times been 
subjected to loads up to 900 kw. input without the 
slightest commutator trouble, and smaller overloads 
of 600 kw., 500 kw., etc., have been very frequent 
and have been carried with equally satisfactory results. 
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The alternating current regulation is also fully up to 
the specified requirements, and on an average after 
the switching on or throwing off of a heavy load the 
voltage is restored to its normal of 6,600 volts within 
three seconds, while the voltage even then only 
varies about 300 volts each way ; nothing could, 
indeed, be more satisfactory than the performance of 
these machines. 

The direct-current motor is compound-wound with 
commutating poles, the series winding being a very 
slight one, and put in principally to assist the two 
sets to run in parallel satisfactorily, which they do. 

The alternator has a three-phase star winding, so 
that if one winding breaks down the other two may 



The direct motor current armature and the revolving 
field alternator are carried on the same shaft without 
any intermediate bearing. There are only two main 
bearings on the machines, and these are ball-bearings. 
These bearings have, so far, given every satisfaction, 
and have proved very advantageous in reducing the 
starting current, which at 460 volts is only about 
750 amperes, and the no-load loss, which is about 
2^ kw., with the exciter and alternator fully excited. 

The switchboard has been designed and constructed 
by the railway company, the instruments being of the 
Westinghouse Co.'s make. From the diagram (page 
446) it will be seen that each of the motor generators 
is supplied from the low-tension bus-bars through a 




Westinghouse Six-Cylinder Gas Engine and Dynamo. 



be used for the single-phase supply, otherwise no use 
is made of the three-phase connections. The machine 
is of the standard internal revolving field type, and is 
excited from an exciter which is carried on the end 
of the bedplate and spur geared up to about 1,100 
revolutions. This exciter has laminated fields and is 
compound wound, its series winding carrying a 
portion of the main motor current, so that (so far at 
least as varying loads of equal power factor are con- 
cerned) the tendency of the alternator to drop in volts 
is thus compensated for. 

Compensation for varying power factors is effected 
by means of a regulator, designed and constructed by 
the Electric Construction Co., and the first of its kind 
which inserts or extracts resistance from the circuit 
of the shunt field of the exciters by the action of 
solenoids ; these solenoids are respectively excited 
as the voltage exceeds, or is less than, the normal. 



no- voltage and overload circuit-breaker. The shunt 
circuit is excited through a separate double-pole knife 
switch, with kicking contacts and resistances. 
Starting resistance is cut out by means of a set of 
knife switches. By means of a throw-over switch 
these can be used to start either set of the machines, 
a heavy triple-bladed knife switch being thrown in 
finally when the machines are fully started up, 
connecting them direct to the bus-bars. 

On the alternating current side each alternator is 
connected up to the bus-bars by a hand-operated oil 
switch, and the current passes from the bus-bar 
through duplicate automatic circuit - breakers to 
duplicate feeders passing out to the overhead lines. 
All the circuit-breakers, both high and low tension, 
have time-limit devices. The exciter shunt fields of 
the alternators are also connected through double- 
pole switches with non-inductive contacts and resist- 
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ances. The instruments used consist of an ammeter 
on each of the direct-current motor circuits, and a 
voltmeter, ammeter, and watt-hour meter on each of 
the alternator circuits, all, of course, operated through 
transformers. The incoming wire from the rails is, of 
course, at " earth " potential. There is also an 
indicating watt-meter between the bus-bars and the 
outgoing ifeeders, and the regulator is connected to the 
same transformer. 

The high-tension apparatus is contained in a lock- 
fast expanded metal chamber placed over and at the 
back of the actual switchboard, the switches being 
operated from the handles of the latter through rod- 
ding. The door of the high-tension chamber is inter- 
locked with the holding-up coil of the motor circuit- 
breakers, so that unless the door is closed neither 
motor generator set can be started, while if it is 
opened during running everything stops. 

ROLLING STOCK. 

I'he rolling stock, built by the railway company, 
consists of three trains, there being three motor cars, 
two with equipments by Siemens Brothers and one 
equipped by the Westinghouse Co. The deter- 
mining cause of the order being thus divided was 
purely that Messrs. Siemens were supplying all- 



alteration in position of the new station at Morecambe 
as compared with the old. The service of which the 
trains are expected to be capable is a 20-minutes 
continuous service between Heysham and More- 
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electric control, which was preferred by the railway 
company, whereas the Westinghouse Company pre- 
ferred to adhere to their electro-pneumatic control 
apparatus ; otherwise the proposals were equally 
acceptable. In addition to the motor cars, four 
trailer cars have been specially built, while one or 
more old bogie coaches will be utilised for carrying 
workmen, luggage, etc., particularly between More- 
cambe and Heysham. Each end of each of the 
trailers and of the motorcars is equipped with driving 
apparatus, this being necessary as the trains will 
vary considerably in length owing to the traffic being 
very variable from season to season, and also, as the 
coaches are liable to reversal in the way they head, 
owing to the triangular junction, near one apex of 
which Morecambe Station lies. 

It will be seen from the map that the distance from 
Heysham to Morecambe is 5 miles and from More- 
cambe to Lancaster 4 miles. There will be practi- 
cally no direct running from Heysham to Lancaster. 
There is also a short extension of about three-quarters 
of a mile from Lancaster (xrecn Ay re to Lancaster 
Castle. The distances, except the last mentioned 
dne, have all been increased by about a quarter of a 
mile since the scheme was decided upon, by the 
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Diagram of Traction Board Connections. 

cambe, and a 15-minutes service between Morecambe 
and Lancaster, using a single train in each case. The 
trains will, however, not be worked up to anything 
like this service throughout the day. 
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There are no gradients of any importance on any 
section of the line except between the two Lancaster 
stations. There are, however, a number of speed 
restrictions near each of the three terminals of the line. 

The motor cars are of the open central corridor 
type, and have a total length over end panels of 60 ft., 
and an extreme width of 9 ft. ; there are three com- 
partments with a total seating capacity of seventy- 
two passengers, the vestibule compartment at each 
end being reserved for the accommodation of driver 
and guard. Of the passenger compartments, the 
middle one with a length of 25 ft. has the seats 
arranged transversely, while the other two compart- 
ments, each 13 ft. 5 in. long, have longitudinal seats 
to allow of trap doors in the floor for easy access to 
the motors, etc. The rolling stock has been built 
by the Midland Railway Company in the carriage 
and wagon shops at Derby to the designs of 
Mr. D. Bain. 

Eflicient ventilation is provided by means of drop 
lights in the upper part of the side windows, and 
** torpedo " air extractors in the roof. 

The lighting of the cars is from the power current 
throughout ; the motor cars are also electrically 
heated from the same source, but the trailers have not 
yet been fitted with heaters, as their extensive use 
during the winter months is not anticipated. The 
interior finishing and decorating has been carried out 
with regard to facility in keeping the cars clean ; the 
roof is covered with millboard and painted white ; 
the cabinet work is of polished oak, and the seats are 
covered with perforated sycamore. 

The underframe is constructed of Z and channel 



the driver, who can work at either end of the vehicle. 
The power brake is of the vacuum type obtained by 
pumps driven from independent motors, and each 
trailing bogie wheel is braked on both sides. 

The trailer cars have a length over end panels of 
43 ft., and an extreme width of 9 ft. ; they consist of 




Motor Bogie. 

one long compartment with a driver's vestibule at 
each end. The seats are placed transversely through- 
out, and will accommodate 56 passengers. The interior 
finish, ventilation and lighting is similar to that of 
the motor cars. The underframing is of light con- 
struction as it has no electrical equipment to sustain ; 
but the two bogies are interchangeable with the 
trailing bogie of the motor car, with the exception 
of the springs which are of lighter construction. 







Elevation and Plan of Motor Bogie. 



section steel, with angle knees and gusset plates, and 
well supported with truss rods to sustain the electrical 
equipment. The trailing bogie is of the Midland 
Railway Company's standard type, composed of 
pressed steel members. The wheel base is 8 ft., and 
the wheels are 3 ft. 7^ in. diameter on tread. 

All the cars, both motor and trailer, are fitted with 
both hand and power brakes, under easy control of 



The motor bogies were constructed by the com- 
pany's locomotive department, and owing to the 
small number required have been specially built up 
of rolled sections and plates. The axles are of forged 
steel 6 J in. in diameter parallel between the wheels 
and reduced to 4f in. in the axle bearing, the length 
of the journal being 9 in. 

The wheel base is 8 ft. 6 in., and the driving wheels 
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are 3 ft. ji in. in diameter on the tread when new. 
As only a few cast-steel wheels were required, an 
existing tender wheel pattern was made use of for 
the wheel centre, and consequently the wheels are 
considerably heavier than is really necessary. The 
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Section of Motor Bogie. 



centres are of cast steel and the tyres of mild steel, 
ordinary rolled tyre section ; in fact, the wheels are 
practically standard tender wheels. The tyres are 
5 J in. wide, and are shrunk on the centre and held by 
screws through its rim. 

As will be seen from the drawing (pages 447-8), the 



each side of the centre, the gusset plate being com- 
bined with the cross-flange in this case also. 

Owing to the necessary length of bolster being too 
great to get in between the flanges of the side frames, 
a certain amount had to be cut from the inside of the 
top flanges of these, and as this necessitated doubling 
plates on the top of these flanges and their combina- 
tion with the top flanges of the centre cross-frame, 
the making of the top plate in one piece, as above 
described, followed naturally ; incidentally this con- 
struction gives a very stiff" and rigid backbone to the 
bogie. The swinging bolster is of pressed steel, and 
is similar to that of the trailing bogie, except for the 
heavier^springs. 

The axle boxes are of a special pattern built for 
these bogies, though they are very similar to the 
standard carriage axle boxes suitably altered to act 
as driving boxes. Their construction is shown on 
this page, and it will be seen that the brasses, which 
are white-metalled, subtend a slightly larger angle 
than the usual carriage brass, being about the same 
angle as locomotive brasses. Lubrication is effected 
entirely from the pad at the bottom, supplied from 
the usual oil well, the brasses being well chamfered 
away at each side so as to ensure an ample feed of 
oil into the journal and its formation into a proper 
lubricating film. The top of the box casting forms 
a seating for the ordinary laminated steel-bearing 
springs. The horn blocks are cast steel, bolted with 
the usual fitted bolts to the framing. 

The box is, of course, a good sliding fit in the 
blocks longitudinally, but across, t,e. lengthwise of 
the axle, it only actually fits the blocks a distance of 
about li in. at a point opposite to the centre of the 
bearing area, being tapered out the remainder of its 




Details of Axle Box of Motor Bogie. 



steel side frames are of rolled joist section 14 in. by 
6 in., the end frame being 10 ft. by 4 in. channels, 
and the transom, or centre cross-frame, being built up 
of plates and angles. It is of box section, the bolster 
lying inside between the webs. The top plate and 
gussets on both sides of the centre pin are in this 
case in one complete piece slotted out of the solid. 
The bottom plates are, as usual, in two pieces, one on 



length both ways to the extent of about J in., this 
obviating any tendency for the axle to be nipped 
during running at the throat of the journal. The 
bearing springs are laminated steel plate springs, 
such as ordinarily used for this purpose, but consider- 
ably heavier than the standard carriage springs of 
ordinary type. 

The brakes, as is usual in electric motor trucks, act 
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only on one side of the wheels, lack of space making 
it impossible to adopt the standard railway practice 
of two brake blocks per wheel. The blocks are hung 
from brackets on the bogie end frames, and are 
actuated by levers connected to bars running length- 
wise under the inside top flange of the side frames. 
An arc-shaped cross-bar connects these bars together 
and is coupled to the brake pull-rod through a shackle 




Arrangement of Switch and Valve for Vacuum Brake. 

and roller arrangement, which allows for the swivel- 
ling of the bogie on curves without affecting the brake 
gear adjustment. The weight of the whole bogie is 
b tons, the extra weight of the wheels, however, 
accounting for about i ton of this. 

Before going on to deal with the actual driving 
equipment of the cars, the other accessory apparatus, 
which may be of interest, may be shortly described. 

Each motor car has two brake cylinders, that for 
the motor bogie having special levers giving the 
cylinder greater purchase than usual. The trailer cars 
have only a single brake cylinder, operating brakes 
on both bogies. 

The vacuum is obtained from a Gresham & Craven 
vacuum pump supplied through the electrical equip- 
ment contractors, Messrs. Siemens Brothers, by the 
Vacuum Brake Company. The pump is motor driven 
with a worm speed reduction running in an oil bath. 
A single brake pump is used on each motor car. 

The control gear for the pumps is arranged so as 
to give a high speed and a low speed, the latter being 
one-fourth of the higher. The pump runs at the low 
speed throughout the operation of the train, and 
whether the brakes are being applied or not, excepting 
when put on to the high speed in order to take off the 
brakes rapidly. The action thus corresponds exactly 
with the operation of the large and small ejectors on 
a locomotive. 

The pump control gear has been specially arranged 
with a view to making it practically impossible for a 
train to be moved without proper vacuum having first 
been obtained, the arrangement being as follows. 

The driver's brake-valve is of special construction 
as shown on this page, and is combined with a switch 
which operates the contactors controlling the pump. 
Current is fed up to this switch through one contact 
of a three-way plug, of which one of the remaining 
contacts is the feed wire from the auxiliary trans- 
former, and the third goes to the master controller. 
It is therefore impossible to move the car by means 
of any of the controllers unless this plug is inserted, 
and its insertion automatically operates one of the 
pump contactors, and starts it working at either the 



high or the low speed; most probably the former, as 
the driver's brake-valve handle is removable, but can 
only be removed in lull pump speed position. The 
use of this plug also ensures that only one controller 
throughout the train can be used at a time. 

There is, of course, a driver's brake-valve in every 
driving compartment, but it will be clear that only the 
valve and switch in that compartment which is being 
used for driving, and in which the driving feed plug is 
inserted, is operative for starting and varying the 
speed of the pump, but the brake can be applied by 
the guard or other authorised person who is in 
possession of a handle at either end of every coach. 

There is also fitted to each motor car an additional 
switch controlled by the vacuum, which will trip the 
main circuit-breaker in the event of the vacuum 
falling below about 15 in., this being decided upon 
principally in connection with emergency applications 
of the brake by a guard who will thus be given full 
control over the train — an advantage, seeing that 
there is only one motorman. This switch also ensures 
that motormen cannot start the train before taking 
off their brakes. 

A horn, which takes the place of a locomotive 
steam whistle, is carried on each end of each motor 
car, and is electrically operated, the sound being 
produced by the vibration of a diaphragm by means 
of apparatus similar to but of greater power and more 
substantial construction than the ordinary trembling 
bell, a surprisingly loud and clear note being obtained 
in this way. The sound is multiplied considerably by 
use of properly designed trumpets obtained from 
Messrs. Boosey & Co., and a very satisfactory sound 
is produced at an expenditure of far less power and 
much less complication than would be the case with 
a vacuum-operated horn ; in fact, the electric horn 
compares well with a horn operated by compressed 
air, which was not available on these cars. 

The vibrators were supplied by Messrs. Marples 




Open Trap-Doors over the Motor Bogie. 

Leach & Co., and are operated by a small 12-volt set 
of secondary batteries, the train wire for operating 
them being carried through the train in the ordinary 
train cable and through the jumpers. 

The lighting is carried out by groups of six 24-volt 
lamps in series from the 150-volt auxiliary transformer 
control main. 

The two side tail lights, however, which are 
electric, are each direct on the 150-volt mains, the 
lamps being carried inside ordinary tail-lamp lanterns 
which are detachable and carry an ordinary water- 
tight plug, the socket being fixed on the end of the 
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coach, just above the lamp iron. Lamp irons, plugs, 
and plug sockets are provided at each end of each 
coach. 

The lamp in the driver's compartment is specially 
shaded so as to throw only a narrow beam of light 
on the vacuum gauge and ammeter, thus allowing 
the driver to get a good view of the road outside, his 
compartment being practically dark. The shade is 
arranged so as to be opened when occupied as a 
guard's and luggage compartment or as an entrance 
vestibule. 

The window on the left or near side of the train is 
that through which the driver views the road and, in 
order to clear the outside of this window from snow 
and rain, a special scraper has been arranged with a 
handle inside the compartment so that by throwing 
this handle up and down the window is cleared. The 
scraper consists of a squeegee made of flat rubber on 
edge. 

ELECTRIC EQUIPMENT OF CARS. 

The driving equipment of two of the motor cars has 
been supplied by Messrs. Siemens Brothers Dynamo 
Works, of London and Stafford, and of the third by 
the British Westinghouse Co. The specification of 
the equipments called for two motors per car, both to 
be carried on one bogie, it being considered both the 
more economical and the more mechanical arrange- 
ment to concentrate the motor power and reduce the 
number of parts as much as possible, while with 
single-phase traction and voltage step control there 
is, of course, no necessity to consider series-paralleling. 

The running conditions will be seen from the 
profile of the line on page 439. The normal train was 
specified to consist of a motor car and two trailers, 
the weight of these being, without any of the electric 
apparatus or the mountings for the same, 25 tons for 
the motor car and iji tons for each of the trailers; 
the motor car seating 72 passengers and the trailers 
54, the respective standing capacity being 58 and 36, 
giving a total maximum capacity, without encroaching 
on the vestibules, of 310, with a total of 180 seats. 
As has been already noted, the trailers are consider- 
ably shorter than the motor cars. 

As has been mentioned, since the original specifi- 
cation was issued a quarter of a mile has been added 
to the respective lengths between stations, owing to 
the moving of Morecambe Station. The original 
position of the station for which the specification was 
issued is marked with an "X" in the plan on page 439. 
It was specified to the contractors that they would 
be permitted to run at 25 miles per hour round the 
speed-restricted curves, and on this basis the trains 
were to be capable of working a 20-minutes service 
from either end as between Heysham and Morecambe 
with a single train, and a 15-minutes service as 
between Morcambe and Lancaster under similar con- 
ditions. 

The capacity of the motor car was to be such as to 
enable it to take on occasions two additional main 
line coaches weighing 26 tons each, and was also to 
be capable of climbing with its train the gradient 
from Lancaster Green Ayre to Lancaster Castle occa- 
sionally. The additional length to Morecambe can 
probably still be covered for the 20-minutes service if 
the cars be run at 25 miles per hour round the curves 
at the cost of a rather greater consumption of energy. 

The specification also called upon the contractors, 
should the order for the coaches be divided, to make 
their equipments capable of being worked from the 
same master controllers, and though considerable 
difficulty had to be got ov^^r in order to meet this 
condition it was found possible to work the Siemens 



equipments in conjunction with the Westinghouse 
one in this way. 

It was considered by the railway company that 
two 150 h.p. motors per motor coach would satisfac- 
torily carry out the work, and the respective con- 
tractors supplied motors of their nearest standard sizes 
to this, the Siemens motors being nominally of 
180 h.p. and the Westinghouse motors of 150 h.p. 
The specification called for the motors being capable 
of delivering, when tested on the stand with single- 
phase alternating current of the proper periodicity. 




Siemens High-Tension Chambers Open. 

their declared output for one hour with a tem- 
perature rise not exceeding 135 deg. Fahr., and 
they were also required to have a temperature rise 
not exceeding 90 deg. Fahr. on any portion after 
having run the three-coach train for six double trips 
as per the schedule above mentioned from Heysham 
to Morecambe, Morecambe to Lancaster, and return. 
Overload and other similar tests were also specified. 
The control gear was specified to be preferably 
all-electric multiple-unit type. The Westinghouse 
car has, however, been accepted with their standard 
electro-pneumatic control modified as necessary to 
enable it to work with the Siemens car, which is all- 
electric. Stringent guarantees of efficiency, energy 
consumption in watt-hours per ton mile, and general 
performance were required to be given. 




Siemens Car, Showing Equipment on Roof. 

The main transformer was required to conform to 
the same test conditions for heating as the motors, an 
auxiliary transformer being specified to provide for 
the supply of current for lighting, heating, and 
working the control apparatus and brake pump, this 
transformer having a three-hour test specified, as 
it is subject to continuous working. In later issues 
we hope to give detailed descriptions of the apparatus 
with drawings and photographs ; but the following 
general notes will serve to give a general idea of the 
mechanism. The Siemens cars are provided with 
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two collector bows, it being considered by the firm 
best to ensure continuous contact as far as possible. 
It was found impossible to get the firm's standard 
bow (which is of inverted pantagraph type) into 
the restricted space at disposal between the coach- 
roof and overbridges, and a type of bow has been 
adopted somewhat similar to the Continental tram- 
way type of bow, but having a small auxiliary bow 
at the end controlled by parallel motion. This bow, 
while appearing somewhat simpler than the standard 
bow and requiring less room and while fairly satisfac- 
tory in working, has the disadvantage that it requires 
balancing by a wind screen. The Westinghouse bow 
is of their standard pantagraph type, a single bow 
only being used, and this goes into the available space 
fairly well. Both makers' bows are purely spring- 
controlled, so far as their working is concerned. The 
Siemens bow, however, is lowered by a master spring, 
which can be thrown out of action by a vacuum 
cylinder. 

The Westinghouse master spring is controlled as 
regards raising and lowering by compressed air, a 
special compressor being installed by that company 
in connection with their control gear. A small hand 
pump has been installed in each case for raising the 
bows when first starting out in the morning or at 
similar times when no compressed air or vacuum is 
available. The two Siemens bows can be raised or 
lowered separately, and the vacuum for holding them 
up is obtained from the train pipe through a ball 
valve, so that when the brakes are operated the 
vacuum remains on the bows. All the **live'' 
portions of the collector gear in each case are carried 
on porcelain insulators. 

It may be mentioned in connection with the collector 
gear that the roofs of all the coaches have been covered 
with an "earthed" wire netting so as to throw out 
the station circuit breakers in the event of the over- 
head wire coming down on the roof. The efficacy of 
this has been actually and satisfactorily tested in 
practice. The high-tension wiring on the Westing- 
house car is carried in lead- covered cable, which on 
the roof is protected with a further metal covering. 

It is carried down about the centre of the car 
through a heavy section brass tube, the lead covering 
of the cable being sweated solid on to this tube at 
the top. This tubing is, of course, substantially 
** earthed." The further high-tension wiring to the 
two transformers on this car is also in lead-covered 
cable, which again in its turn is protected in metal 
tubing, both heavily " earthed." The cables are 
rubber insulated. Except for the short length down 
through the coach, the high-tension wiring on the 
Siemens cars is, from the bow down through the high- 
tension chamber to the main transformer, all bare wire, 
being carried on porcelain insulators on the coach roof 
and underneath the coach. The vertical tube through 
the coach itself is of brass, and in this case made 
removable, being practically part of the wiring. The 
cable is paper insulated lead-covered, terminating 
above and below in bitumen sealing chambers with 
porcelain insulator terminations. There is about 
3/i6ths of an inch air space between the lead covering 
and the inside of the tube. Both lead covering and 
tube are heavily "earthed.*' On the Siemens cars 
the high-tension wire proceeds into the high-tension 
chamber, the door of which is mechanically inter- 
locked with the bows so that it cannot be opened 
unless the bows are down. The low-tension wiring, 
though low voltage, has proved little more diffi- 
cult to instal than the ordinary 600-volt wiring. 
Longitudinally it is carried between the two girders 
forming the centre members of the underframe, and 



it is supported between these two members in wooden 
frames spaced about 18 inches apart. The low- 
tension cables themselves are not carried in metal 
tubing, as probably eddy current troubles would 
arise if they were, but they are substantially sur- 
rounded with metal, and the coach body and its 
frames are all covered with sheet iron and asbestos 
wherever cables are run underneath. Where these 
cables require to go cross-wise they are carried 
between the tops of the girders and the floor and 
spread out fanwise. The train cable is carried along 
the outside of the coach alongside the sole-bar in a 
metal tube, being carried round the bends in flexible 
metallic tubing. The train cable, couplers, and 
master controllers, for the whole of the motor cars 




Westinghouse Apparatus on Underframe. 

and trailers, as well as all the pump motors and their 
control gear, have been supplied by Messrs. Siemens. 

The Siemens high-tension apparatus and their 
contactors are contained in sheet-iron cases, which 
have been made by the Midland Railway Company. 
The supporting of these and of the transformers, 
auxiliary transformer, preventive coil and other 
apparatus has involved the provision of a good deal 
of special girder work on the underframe, which has 
added considerably to the weight of the latter, and 
which, as the coach had to be proceeded with before 
the final details of the electric equipments could be 
decided upon, could be considerably lightened in a 
future case. 

The Westinghouse apparatus is more self-con- 
tained, though the supports for it also could probably 
be arranged at less expense in weight. The re- 
spective weights of the two motor coaches are as 
follows : — 



Carriage bcxiy work 

Carriage bogie 

Special supports 

Motors with gear and gear case 

Main transformer ... 

Aux. com. transformer and preventive coil 
Pumps and compressois ... 

Contactors and chambers 

Other sundries, including bows, blowers, 

controllers, etc 

Motor bogie ... 
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9 
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The Siemens equipment consists of the two motors, 
the main transformer, the auxiliary transformer, 
preventive coil, and commutating transformer, high- 
tension circuit-breaker and fuse in the main trans- 
former circuit, high-tension fuse in the auxiliary 
transformer circuit, contactors, motor fuses, which also 
act as motor cut-outs, and low-tension fuses in the 
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circuit feeding the control, and also a low-tension fuse 
in the circuit feeding the fan. There is intentionally 
no fuse placed in the brake-pump main circuits, the 
cables for which are carried in special heavy section 
tubing, so that if anything goes wrong on the pumps 
the main high-tension fuse will be blown, and it will 
be impossible to work the car. 

The apparatus was very stringently tested at the 
makers' works with results satisfactory in every way. 
At 180 h.p., and with forced draught, the motors 
were very much under their guaranteed temperature 
rise, and did not exceed this temperature rise when 
tested at this h p. with natural ventilation on the 
stand. With forced draught, and with only 300 volts 
on their terminals (the full voltage being 340) they 
were tested under specified temperature rise at 200 h.p., 
corresponding at full voltage to fully 225 h p. They 
were also tested for continuous operation giving at 
250 volts, which was chosen as being a mean 
operating voltage, 105 h.p. for five hours with a 




Westinghouse Apparatus with Contactor Chambers Open. 

temperature rise of only 115 deg. Fahr., so that at 
full voltage, allowing nothing for the improved 
ventilation at the higher speed, the machine can give 
continuously nearly 150 h.p. The sparking tests 
were equally satisfactory, there being no objectionable 
sparking at a current of 1,100 amperes, at 300 volts, 
which corresponds at full voltage to 350 h.p., and a 
torque of fully two and a half times that at the rated 
h.p. of 180. 

The commutating transformer, while apparently an 
additional complication, probably pays its way in 
effectiveness, as the sparking of these Siemens 
motors, both on test and during actual running on the 
line, has proved to be quite as good as that of any, 
and better than that of many, direct-current traction 
motors ; in fact, during the testing on the line, 
currents of over i ,000 ampferes per motor have been 
of frequent application, without any demonstration at 
the commutators, even just at starting, the brushes on 
the latter portion of the acceleration and during free 
running being absolutely dark. The operation of the 
contactors is also perfectly satisfactory, and gives 
none of r.he trouble that has been prophesied in 
various quarters for single-phase contactors in the 
direction of humming and chattering, excessive size, 
etc., though they are more liberally designed than 
will probably be adhered to as standard practice. 

The master controllers are, it may be mentioned, of 
fly-back or dead- man-handle type, being, however, 
somewhat different from the usual design, inasmuch 
as the release of forward pressure on the handle by 
the driver trips the whole of the contactors at once, 
no matter on what stop the driver may be working 
at the moment, and without his allowing the handle 
to come back to the "off" position. This practically 
ensures the obtaining of the maximum amount of 
safety that can be obtained from a handle of this 



type, though the occasional sudden throwing-off of 
heavy loads in this way is a somewhat severe tax on 
the regulating properties of the power station. 

The Westinghouse equipment consists of motors, 
transformer, and auxiliary transformer, preventive 
coil, H.T. circuit breaker in main circuit, fuse in 
auxiliary H.T. and L.T. circuits, contactors, and con- 
trol gear. The motors are ordinary straight series 
compensated without any special commutating device 
other than the commutator resistance leads, the equip- 
ment as a whole being very simple but effective. 
The commutating performance on the line of these 
motors is excellent, and also as good as, if not better 
than, most ordinary heavy D.C. traction motors, while 
the commutator remains in quite as good running 
condition as that of any such motor. 

The contactors are electro-pneumatically operated, 
as are also the raising, lowering, and locking gear 
of the bow, and to supply these parts a small com- 
pressor is installed in addition to the vacuum pump. 
This equipment also was tested at the makers' works 
with highly satisfactory results, the temperature rise 
at the end of an hour's full load of 150 h.p. with 
single-phase current being well within the limit, 
while overloads up to 1,200 amps., corresponding to 
195 h.p. at full voltage and 2 1 times normal full load 
torque were applied without causing injurious 
sparking. 

On the Westinghouse motor car. No. 2,236, current 
is conducted by means of a lead-covered rubber 
insulated cable from the pantagraph bow collector on 
the roof through a heavy brass conduit to the main 
circuit breaker. This circuit breaker is electro-pneu- 
matically operated and breaks contact under oil. It 
opens automatically on overload, and is closed again 
from the driver's cabin by moving the master con- 
troller to the first notch. The current then passes to 
the high tension end of an oil insulated self-cooling 
auto-transformer, the other end of the Winding of the 
transformer being securely earthed. The low tension 
tappings from this transformer are connected to the six 
switches forming the electro-pneumatic switch group. 
The switch group measures only 43^^ ins. by i^h ins. 
by 23 ins. and weighs 845 lbs. The switches "have 
electric interlocks which ensure their closing in the 
proper sequence. Powerful magnetic blow-out coils are 
fitted between each pair of switches which effectually 
destroy the arc made on breaking the heavy currents. 
From the electro-pneumatic switch group the current 
passes to the two terminals of the preventive coil, from 
the centre point of which the lead to the reverser 
is taken. The reverser is of the drum type and is 
electro-pneumatically operated. The magnet valves 
on the reverser are interlocked with those on the 
main switch group, so that it is impossible to close 
any of the switches in the latter until the reverser is 
set in the right position. Cut-out switches are 
fitted in the reverser case so that either of the 
two motors may be disconnected if desired. The 
motors are of the Westinghouse Company's series 
compensated type arranged for forced ventilation. 
This motor has six poles and six sets of brushes. The 
field core is made up of laminations having six 
inwardly projecting poles and being enclosed in a 
cast steel shell. Each pole is surrounded by a former 
wound field coil which can be readily remov^ed it 
required. Semi-closed slots in the pole faces are pro- 
vided for carrying the compensating winding which 
is connected in series with the armature. Air is 
admitted to the motor for forced ventilation at open- 
ings over the pinion end, and passes through the 
motor and .out through the perforated commutator 
cover. This method of cooling the motors, which 
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was first introduced by the Westinghouse Company 
on the Metropolitan Railway, has proved very effective 
in service and materially increases the capacity of the 
machine. With the construction adopted by the 
Westinghouse Company it is not necessary to have 
any system of forced lubrication, both the armatures 
and axle bearings being equipped with simple oil and 
pad lubrication. 

The above equipment was designed for operating 
in regular service a train weighing 82 tons including 
passengers. Owing, however, to the sound mechanical 
construction of the motors and their large overload 
capacity, it has been possible to operate much heavier 
trains than this. A train made up of seven ordinary 
vehicles and this motor car, giving a total weight of 
161 tons, has been run between Lancaster and More- 
cambe. On starting with this load each motor takes 
about 1,050 amps., and this current is commutated 
quite satisfactorily without the motor showing any 
signs of distress. The train accelerated rapidly and 
smoothly, reaching a speed of about 50 miles an hour. 
The other general points are as follows : 
The forced ventilation for the motors of both sets 
of cars has been fairly simple to arrange. For the 



main transformer. Also, during a great portion of 
the year the cars will be lying in the stations for long 
intervals between running, and an appreciable saving 
of energy will be effected by doing away during such 
stoppages with the magnetisation losses of the large 
transformer. On the Westinghouse car, however, at 
the instance of that company, the main transformer is 
kept continuously energised, except when the main 
circuit-breaker comes out on overload. The auxiliary 
transformer might, however, be dispensed with in cases 
where the cars are in continuous service. 

On the Westinghouse car there is no interlocking 
of the high-tension chamber with the bow, the high- 
tension circuit-breaker and fuse being put in lockfast 
cases, the keys of which are kept at headquarters. 

The performance of the motors of these three cars, 
both on the test bed and on the line, suffices to 
disprove the assertion made against single-phase 
motors of excessive and injurious sparking. It may 
also be mentioned that in a test with a two-car train, 
weighing approximately 58 tons, made incidentally 
in the course of ordinary running, one of the Siemens 
cars attained speeds of 30 miles per hour in 41 seconds, 
48 miles per hour in 80 seconds, and the free 




Three-Coach Train on the Line at a Section. 



Siemens car the suction duct has been carried inside 
the car under one of the seats, the whole of the 
air coming in this case from the inside of the 
car. The Westinghouse car has a similar duct 
inside, but as more air is required for their motors 
they have also a suction duct with a filter takin^^ air 
from the outside of the car. In both cases this duct 
comes direct into the suction eye of the fan, and the 
delivery duct after leaving the fan splits into two 
pipes, one of which crosses to the other side of the 
coach and comes up under the longitudinal seat on 
that side, thus getting across the cross-member of the 
underframe, and coming down again above the motor, 
to which the air then proceeds through a rubber 
concertina pipe. The other half of the duct proceeds 
direct up under the longitudinal seat on its own side, 
coming down in a similar way to the other motor. 
The auxiliary transformer was adopted chiefly at 
the instance of Messrs. Siemens with a view partly 
to better suiting their control gear and partly to 
obviating any possibility of the lights in the 
coaches being put out by the coming out of the 
overload circuit-breaker in the h.t. circuit, or by any 
other accident which would cut off supply from the 



running speed of 60 miles per hour in 160 seconds, 
starting, and running for 440 yards after starting, on 
an up-grade of i in 200, there being, however, there- 
after about 100 yards of level, and then a down grade 
of I in 500 for i^ miles. This portion of the line is 
very considerably curved, and has curves of 30 and 
40 chains radius. 

These tests are not the most favourable that could 
be obtained, as the motors were not being worked to 
their utmost capacity. If analysed, bearing in mind 
that the machines are geared for ** free running '' at 
60 miles per hour, and remembering the high train 
resistance at this speed, this test shows the accelera- 
ting power of the equipments to be very satisfactory. 

The general scheme for the electrification, the equip- 
ment of the power-station, and the driving equipments 
of the rolling stock, were originated and planned by 
Mr. R. M. Deeley, locomotive superintendent of the 
Midland Railway Company, and his assistant, Mr. J. 
Dalziel. The carriages are, as has already been 
mentioned, to the design of Mr. D. Bain, carriage 
and wagon superintendent of the Midland Railway 
Company, who has been assisted by Mr. P. Ellis, 
carriage and wagon department chief draughtsman. 
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In referring to the question of 
Foreign foreign V. British rails in a recent 
British Rails, jj,^^^^ ^^^ intimated that for the 
present, at all events, the London County 
Council would accept no more foreign tenders 
for rails. The complaint made two years ago, 
when an order was sent abroad, was so well 
founded and arose so clearly from the unfair 
conditions in which the British manufacturer 
was placed, that any repetition of the occurrence 
was indeed well nigh impossible. This did not, 
however, prevent a good deal of time being 
devoted to the subject at the meeting of the 
Council on May 26, although on this occasion 
the circumstances were more favourable to 
the home manufacturer. The Highways Com- 
mittee recommended the acceptance of an 
English tender for 5,000 tons of English-made 
rails at ;^34,640, though there were four lower 
tenders for rails made in Belgium and Germany, 
and though the difference between the lowest 
and the English tender was ;^2,542. The 



members of the political party which used to be 
in power on the Council violently denounced the 
Committee's proposal, and contended that the 
lowest tender should be accepted. They are 
thus unrepentant. The Committee in their 
report pointed out that in past cases where 
tramway materials had been obtained from 
abroad, delay has arisen. In the case of one 
of the foreign tenders there would have been 
additional cost for inspection. Further, in 
November last the Council passed a resolution 
instructing committees to give a preference, 
wherever possible, in the purchase of manu- 
factured articles to goods made in the United 
Kingdom. These are, no doubt, very good 
reasons, and the Committee's proposal was 
carried by a majority, but the Committee made 
no reference in their report to what is the best 
reason of all for the course they have pursued. 
It is specifically provided in contracts made by 
the Council that the contractors must pay to the 
men employed in the manufacture of the goods 
the trade union rates of wages recognised in the 
district, and observe the trade union hours of 
labour. On the Continent, speaking generally, 
the wages are lower and the hours are longer 
than in this country, so that competition unfair 
to the British manufacturer is introduced. 
Moreover, there is no ready means of seeing 
that the foreign manufacturer observes the rates 
of pay and hours of work which are recognised 
generally in his own country. To award con- 
tracts to foreign manufacturers in such circum- 
stances is simply a form of protection to the 
foreigner against the British manufacturer. 
Merely to state the fact is to show that it is 
intolerable. Councillors who want in all cases 
to accept the lowest tenders should start an 
agitation for removing the " fair wages clause '* 
from the contract. Though that would make 
their position intelligible, we do not expect 
to see any such action ; it would offend the 
London working man, and for the working man 
in the rail-producing districts of England the 
*' progressive " county councillor does not care. 



After a prolonged period of litiga- 

Light^Rafiways. tion, the question of the basis on 

which light railways are to be rated 

has at length been finally decided. On May 8 
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the House of Lords, affirming the view of the 
Courts below, laid it down, in the case of Wake- 
field Corporation v. Wakefield and District Light 
Railways Company, that a light railway is to be 
assessed on only one-fourth of its annual value. 
So far as light railways constructed on private 
land are concerned, no dispute would probably 
ever have arisen ; obviously, they are in the same 
category as heavy steam railways, which, under 
the express provisions of the Public Health Act 
of 1875, are always rated on one-fourth of their 
annual value. But since ingenious promoters 
found that electric lines laid on streets and roads 
could be authorised under the Light Railways 
Act, a new set of circumstances has arisen. 
These light railways, as in the Wakefield case, 
are indistinguishable from electric tramways ; 
in construction, equipment, and operation they 
are identical. But if a line of the sort is 
authorised by Act of Parliament as a tramway, 
it is called a tramway, and is rated on its full 
annual value. The Light Railways Act lays it 
down that any line constructed under powers 
granted by a Light Railway Order is a railway, that 
all the railway enactments (with certain specified 
exceptions) are to apply to it, and that the Order 
authorising it is to be deemed a special Act 
of Parliament. The fact that when the Light 
Railways Act was passed it was not contemplated 
by the Legislature that street lines would be 
constructed under its authority does not affect 
the explicit provisions noted above. One crucial 
point remained. The Public Health Act states 
that the land occupied must be used only as a 
railway. The rating authorities based them- 
selves on the fact that the land occupied by a 
light railway laid on a street is not used only as 
a railway, because the general public use it also. 
The Lord Chancellor and his noble and learned 
colleagues, however, affirmed the view that the 
user referred to is the user by the occupier who 
is rated. There is no question that the land is 
used by the light railway company only as a 
railway. The conclusion is certainly curious, 
and it ought to be a factor in encouraging the 
promotion of light railways of an interurban 
type on roads in rural districts. If agitation 
arises for a change in the law, it may be met by 
a counter-agitation to put lines authorised as 
tramways in the same favourable position as 
regards rating as light railways. 



Early electric cars exhibited many 
Motor^Gears crudities of design and workman- 
ship, nor are all the bad points yet 
eliminated. Motor gearing may be considered 
as an illustration of the survival of unfitness. 
Everyone knows that gear wheels are supposed 
to be designed to withstand two principal actions 
which produce wear or fracture. In the first 
place, the wheel teeth are supposed to bear 
upon the full breadth of their faces. If they do 
not so bear evenly, then their wearing faces are 
theoretically reduced to nothing. A gear wheel 
tooth in good order must bear on its fellow 
either the full breadth of its face, or only on one 
end. If a gear wheel has not a perfect bearing, 
it would last as long if one inch wide as it would 
if six inches wide. The second action which a 
tooth is supposed to be strong enough to with- 
stand is the concentration of all the working: 
pressure on the extreme top corner of the teeth. 
If a tooth breaks under this stress it will break 
off approximately at an angle of 45 degrees, and 
no wheel is stronger than what is represented 
by the stress necessary to break it across 
the corner of a tooth. In the ordinary system 
of gearing a car motor, nothing is done either to 
maintain wear across the whole face or to keep 
the pressure off the salient corners of the teeth. 
The gear pinion is placed at one end only of 
the armature spindle, and the working pressure 
comes almost entirely upon one bearing. The 
result is that the gears wear at one end, and 
often teeth may be found one end of which 
has worn to a sharp edge, whilst the other end 
is almost untouched. This, of course, is due to 
the wear of the bearings allowing the spindle to 
slope at an angle in place of being parallel with 
the axle. The teeth do not often break, and 
this fact simply shows that they are very strong, 
for they carry all their load on the one corner. 
Obviously, in place of being 4J or 5 inches wide, 
they might just as well be of half that width, for 
they would be equally strong under the condi- 
tions of working. Let the gears be halved in 
breadth, and let a pair of gears be placed at 
each end of the armature spindle. The bearing 
of the teeth would be level, and there would be 
no corner pressure on the teeth. The full 
durability of the gears would be secured, for 
pressure would be even across the full face of 
two narrow wheels, jointly equal to the old 
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double breadth wheels. Each armature bearing 
could then be made the same length, and one 
pattern of ** brass " would suffice. The pressure 
on the bearings would be level, and there would 
not be the present concentration of wear at one 
end only of each '* brass." The space occupied 
would not be increased, for better wear would 
be secured even if the joint width of the two 
gears was less than the breadth of the single 
narrow gear. Incidentally, of course, there is 
the additional advantage that the main axle 
would not be called on to transmit the tractive 
effort of one wheel through its central body, and 
there would be less risk of producing rail cor- 
rugation. Probably better results would be 
secured if the teeth of the gears were made of 
less length radially. With a pair of wheels 
evenly loaded, the noise of a car would be very 
much diminished, an advantage that should by 
no means be overlooked. 



CALCULATING DEPRECIATION. 



By R. W. Western. 



There are just now a number of persons connected 
with tramway enterprises who are much occupied with 
questions of depreciation of structures and plant. In 
considering the several methods of allowing for depre- 
ciation, and their effect at different rates per cent, for 
varying terms of years, it is very inconvenient and 
cumbersome to be obliged always to be turning over 
the leaves of tables prepared by actuaries, and it is a 
great help to be able to command the results, approxi- 
mately, by the application of a simple rule or formula 
that can be worked out in the head. For the account- 
ant the use of the tables is imperative in order that 
the books may be kept accurately ; but for the purpose 
of a preliminary survey by a director, manager, or 
engineer, the data at his disposal are far too vague to 
require mathematic exactness in his calculation. 

It is therefore useful to remember that the number 
72 divided by the rate per cent, at which depreciation 
is allowed, gives the number of years in which the first 
cost will be reduced to one-half. This applies to all 
cases in which the rate per cent, of depreciation allowed 
is written off the book value. Thus, if 5 per cent, be 
annually written off the book value of a tramcar, it 
will stand in the books at half its first cost in a little 
over fourteen years. 

If the rate of writing off be 6 per cent., the time will 
be close upon twelve years. In other words — 

«i = 72, approximately, 
where i is the rate per cent, and n the number of years. 
Of this most people are aware, but perhaps the ground 
on which it rests is not so well known. 

Beginning with a sum which is unity, after one year 
it becomes : 



I + 



after two years (1+ )('"*" ') 



etc., 



If (1+ '_)" = . 

\ 100 / 
n is the number of years in which the original sum 
is doubled by compound interest at i per cent. 

Taking the Naperian logarithims of either si.ie of 
the equation : 

n log ( I -f -—) - log 2 - 693. 

The left-hand side expands in to the well-known series 
(which may be commanded by Taylor's Theorem) : 

(\IOO/ 2 \ioo/ 3 Vioo/ ) 

of which, for small values of «, the first is the only term 
of importance. We therefore have, 

n = 693 or tii — 69. 

100 

But for the cases which most usually occur in practice, 
the easily divisible number 72 gives more satisfactory 
results. Of course, the number of years in which the 
first sum is doubled is practically the same as the 
number of years in which the last sum would be halved. 
We have only to conceive the years being taken in the 
reverse order to see this. 

When the depreciation is written off the first cost, 
instead of the book value, and a sinking fund is in con- 
templation, the following formula has been devised by 
the writer for the purposes of approximate reckoning. 



« {i + 3/) 



288 or / =. 2^ 



in which p is the amount per cent, of the annual 
premium to be written off. This formula is easily 
worked in the head, and gives fairly accurate results in 
such cases as ordinarily occur in practice. Thus : 



No. of Years. 



Rate of Interest. 



Preniiunt according Premium according 
I to Formula. to Fact. 



12 


^l 


7i 


7 35 




48 


4i 




■574 




30 


3 


2| 


1 2 10 




48 


2i 


1 li 


1178 




8 


44 


1 104 


10 66 





Where the premium written off and the interest are 
both at the same rate per cent., the result is commanded 
by the simple formula first quoted, hi = 72, since it 
gives the time in which the accumulations of interest 
become equal to the first amount. 



TRAMWAY CONGRESS AT THE FRANCO-BRITISH 
EXHIBITION. 



after n years 



\ 100/ 



The ** Official Circular " of the Tramways and Light 
Railways Association for May announces that a tram- 
way congress will be held at the Franco-British 
Exhibition on July 9 and 10. The mornings only will 
be devoted to business, so that out-of-town members, a 
large number of whom are expected to attend, will be 
free to visit the Exhibition during the afternoons. 
Members will be received by the chairman of the 
Association and the members of the Reception Com- 
mittee in the Congress Hall, at 10-30 a.m. on Thursday, 
July 9. At II a.m. Sir Clifton Robinson, one of the 
vice-presidents, wall deliver a lecture on ** The Tram- 
ways of the World." At 12 noon Mr. A. H. Gibbings 
will read a paper on ** Tramway Rail Joints." At 
II a.m. on the Friday, Mr. A. L. C. Fell, vice-chairman 
of the Association, will take the chair. Professor C. A. 
Carus-Wilson will deliver a lecture on ** Rail Corruga- 
tion," with illustrations of his experiments. A meeting 
will be held at the Association's offices on July 24, 
when there will be a discussion on this lecture. At 
7-30 p.m. on the Friday the ** banqueting hall" will 
be reserved for dinner for members and their friends 
(including ladies). 
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THE AMBERT RAIL JOINT. 



Messrs. Brecknell, Munro and Rogers, of London 
and Bristol, are now putting on the market in this 
country the Ambert rail-joint, which is reported to be 
doing good service on the Continent. It is the inven- 
tion of Mr. A. Ambert, of the Compagnie Nouvelle des 
Tramways de Lyons, at Nenville, Lyons, France. As 
will be seen from the accompanying illustration, the 
joint is formed by a coupling box, which embraces tbe 
flange of rail. One half of the box is occupied by the 
end of one rail, and the other by the end of the next 
rail, wedges being driven the full length of the box 
underneath the flange of rails. 

The box has a solid bed for the rail ends to bear 
upon, and the metal at the sides of the box is turned 
over so as to form lips one at each side, which bear 
upon the upper surface of bottom flange. 

The ** stock*' or bar from which the boxes are made 
is first rolled to the section shewn by full lines in the 
drawing, and is afterwards formed in a press and 
finished to the shape shewn by dotted lines. The 
material from which the box is made is a very h'gh 
class spring steel, having a very high limit of elasticity, 
as compared with the strain which is put upon it by 




The Ambert Rail Joint. 



the driving up of the wedges. A suitable amount of 
** draft " is allowed, so that when the wedges are driven 
or pressed up a force of 150 tons is gripping the two 
rail ends to the one solid box. 

As the under sides of the rails are keyed up in the 
same horizontal plane, the upper or running face of the 
rails may present a shoulder or step owing to the 
difference in depths of the rails at the ends. This must 
be removed by planing or grinding. 

There is thus a solid joint with a clean level running 
face, and rail ends free from any independent move- 
ment owing to the solid steel foundation to which they 
are pressed with a force of 150 tons. The rail, it is 
claimed, is at this point stronger and stiffer than at 
any other part. It should be stated that the bed of the 
box and the under side of the lips are faced, the wedges 
also being ground, to facilitate the assembling of parts 
and the ready removal of the joint in case of need. 

This joint is stated to be proof against vibration. 
During the period of five years in which it has been in 
use on a large number of tramways and railways on 
the Continent, no trouble from slack joints has been 



experienced. This brings us to a further important claim 
which is made for this joint, or rather the preceding 
remarks are the foundation for the statement made by 
the manufacturers that with the Ambert system that 
troublesome development at the joints of tramway 
rails known as ** spooning" or the cupping of the 
''receiving'' rail is eliminated, a statement based 
upon the fact, which has been amply demonstrated. 




Joint Placed on Transverse Metal Sleeper. 

that one rail cannot be depressed without the other : 
the whole moves as one piece. 

With ordmary fish-plates and bolts it is difficult to 
maintain the face of concrete beneath the joint in good 
condition for any length of time, as the independent 
movement of rails or vibration pulverises the concrete, 
and the moisture which finds its way beneath the 
surface of the road reduces the powder to a fluid. It is 
this vibration or pounding that is eliminated, and the 
rail joint is put upon the same footing, and the con- 
ditions reduced to those obtaining throughout the 
whole length of the rail. 




Showing Section of Joint Before and After being 
Clamped to the Rail. 

Space has been secured in the French Section at the 
Franco-British Exhibition, where a number of examples 
of this work are on view. 



A London Extension. — Part of the tramway of the London 
County Council from Hammersmith to Harlesden was opened for 
traffic on May 30. The route, which is equipped on the overhead 
wire system, is of special importance this year, as it affords communi- 
cation with the Franco-British Exhibition. 



II 
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BANISTER S PORTABLE TRACK GRINDER. 



This track grinder, which is the invention of Mr. 
Alan N. Banister, general manager of Norwich Tram- 
ways, was designed for use on the Norwich Tramways, 
and has now been in successful service for some time. 
The machine itself consists of a very rigid triangular 
frame, made of 4 in. by 3 in. steel H section beam, 
carried on three wheels — two flanged wheels running 
on the rail to be ground, and one plain wheel on the 
other rail. The object of having no flange on the third 
wheel is two-fold — (1) to enable the machine, which 
weighs gk cwt., to be easily removed from the track, 
and (2) to allow of the machine being run round curves 
without undue friction. The steel frame carries a 
wood platform, upon which is mounted on a cast-iron 
base-plate a 4 h.i\ 500-volt enclosed motor. This 
motor has one special armature shaft bearing, the out- 
side of which forms a trunnion upon which a quadrant 
is mounted concentrically with the armature. Attached 
to this quadrant is a swinging arm carrying the 
grinding wheel. The arm is swung and held firmly in 
any position by means of a worm engaging into teeth 
cut on the periphery of the quadrant. The drive is 
effected by means of a ** Hans Renold " silent driving 
chain working on chain pinions, on the armature shaft, 
and, emery wheel spindle. The feed is obtained by 
swinging the arm down, the handle on the worm being 
rotated for this purpose. The stone used is 14 in. 
diameter by li in. face. The motor and attached 
grinding apparatus has a transverse motion on the 
carriage by means of a hand-wheel and screw, giving a 
motion 2| in. inside and 2^ in. outside the gauge line. 
This enables the machine to grind rails on the sharpest 
curves, and also to grind out grooves in the bottom of 
points. The machine is clearly illustrated in the accom- 
panying photographs. 




Portable Track Grinder. 

The grinder is easily operated by two men, the 
method of operation being to lower the emery wheel 
until it just touches the rail, and then to push the 
machine slowly backwards and forwards. The motor 
is fitted with a starter having an over-load, and a no- 
load, release, so that if too much feed is put on the only 
result is the opening of the switch. As an additional 
precaution a fuse is fitted. Current is carried to the 
machine by a bamboo trolley pole and flexible cable. 
The latter is wound on a drum (which can be seen in 
the photograph) fitted with contacts so that no more 
of the cable is unwound than is necessary. The return 



circuit is through the frame and wheels to the rails. 
Brackets are attached to the carriage for carrying the 
trolley pole when not in use. There is also a tool tray, 
and a waterproof canvas cover for the motor. The 
wheel and chain are covered with suitable shields. The 
whole machine is carefully worked out with a practical 
knowledge of conditions and requirements, and is well 




Portable Track Grinder. 

and substantially made to stand the hard usage that 
such machines are subjected to. 

We understand that this machine, for which Mr. 
Banister has recently had several enquiries, will be 
placed on the market by The Consolidated Accessories 
Company. 



THE G.B. 



SURFACECONTACT SYSTEM 
IN LONDON. 



There has been some attempt recently to awaken anxiety without cause 
among the London public in regard to the surface-contact tramway 
now almost completed from Aldgate to Bow, the inference sought to 
be established being that, because there has been some trouble while 
the line is being put into working order, these troubles will con- 
tinue after it is open for traffic. The feeling thus raised was voiced 
in the House of Commons, when Mr. B. S. Straus asked the 
President of the Board of Trade whether he was aware of the danger 
to horses and human beings, owing to the defective stale of the 
tramway, and that accidents of a serious character had already 
occurred, and what steps the Board of Trade proposed to take. Mr. 
Churchill gave a reassuring reply. He stated that on the section 
which is not yet completed, two accidents, one to a man, and one to 
a horse, have been reported as having occurred through contact with 
a defective stud, while the track was being tested. Fortunately 
neither accident was serious. Before the lines are brought into use 
for traffic, an inspection will be held, and the Board's officers will 
require to be satisfied that all proper precautions have been taken. 

Mr. Whitaker Thompson, chairman of the Highways Committee 
of the London County Council, was, at a meeting of the Council on 
May 26, bombarded with questions as to the installations of the G.B. 
surface-contact system which has been laid down from Aldgate to Bow, 
and on which experimental work is still proceeding. Mr. Thompson 
maintained his non-committal attitude, and declined to state definite 
opinions or facts. He refused to confirm a suggestion that there was 
an increase of 8 per cent, in the current consumed. Confidential 
reports had been received from the officers, but the ultimate result 
depended entirely on the regular working. At present the question 
of leakage was only a matter of surmise, and he was not prepared to 
say there would not be any tangible advantages from the adoption 
of the system. Until a regular service had been worked it was im- 
possible to say whether the installation would be successful or not, 
and he hoped all comments would be reserved He thbught that the 
car magnet was capable of picking up pieces of iron from the road- 
way, but the time had not yet arrived when the system would be 
declared so absolutely dangerous that it was necessary to put up 
notices to warn the public. They would see there was danger first 
before taking such a step. Members were not entitled to say that 
the G.B. system was a failure, and the Committee were not prepared 
to admit there had been any want of success. A report as to the 
further electrification of the northern lines would be brought up 
shortly. The G.B. system had not, so far, been offered to any other 
Borough Councils. 
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HALIFAX TRAMWAYS AND SAFE 
WORKING. 



Report by Major Cardew and Mr. H. G. Harris. 



Major Cardew, R.E., and Mr. H. Graham Harris were appointed 
some time ago to investigate and report as to the working of Halifax 
Corporation tramways from the point of view of safety of the public. 
They have now presented the following important rep>ort to the Town 
Clerk : 

We have the honour to report, as instructed by your letter of the 4th 
December last, we opened our inquiry on the working and management 
of the undertaking with regard to the safety of the travelling public, on 
the 6th February, 1908, at the Town Hall, Halifax. At this inquiry 
were present your sub-committee, the recently - appointed general 
manager, and the rolling stock engineer of your tramways, Messrs. 
Spencer, Senior and Junior (the late general manager and rolling stock 
engineer), the borough engineer and the town clerk. The views of the 
chairman and members of the sub-committee as to the scope and extent 
of our inquiry were ascertained, and evidence was given by the two 
present and the two former tramway officials and by the borough 
engineer as to the contributory causes of the recent fatal accident, the 
design and condition of rolling stock and equipment, condition and 
maintenance of permanent way, regulations for drivers and conductors 
of tramcars, and particulars of those routes on which, owing to long 
and steep gradients, curves, and liability to greasy deposit on the rails, 
special precautions are necessary. 

After this sitting and discussion we proceeded to the car sheds, where 
we made a minute inspection of the various patterns of brake, sanding 
gear, and controllers in use at the present time, and also examined the 
equipment generally, and inspected the repair shop and the condition 
of all apparatus under repair. On the 7th February we inspected all 
the routes on which steep grades occur and carried out tests on the 
electric '* run-back" brake and on the three patterns of "slipper" 
brake now in use. We will first describe briefly your tramway under- 
taking generally, and will express our opinion in detail on those points 
needing our comments. 

General Description of Undertaking. 
The tramway system of Halifax is an electrical overhead trolley 
system, working with the usual direct current at 500 volts. The total 
length of tramway route is 37 miles, and this represents 52J miles of 
single track, a great proportion being on steep gradients, in some parts 
as steep as i in g. On these gradients there are many curves, some of 
short radius, many in the centre or busy part of the town, with streets 
crossing the line at right angles, and much heavy traffic. The gauge 
of the track is 3 ft. 6 in., and the rails weighed originally 971b. 
per yard. 

Generally speaking, it may be said that your tramway routes are 
bordering upon the limit of possible safe working by electric cars fitted 
with ordinary flanged wheels running on grooved rails ; for not only 
are the gradients steep, but the hills are long and with many curves, 
and the exudations from the soil and deposits from the air and from 
other traffic frequently produce a greasy surface on the rails. Safety 
can only be secured, even with every possible mechanical safeguard 
and with the most careful regulations, by constant and unremitting 
attention to the maintenance of the efficiency of every working part of 
the cars and stock, including also that of the human element of 
•• drivers" and " conductors." 

The number of passengers carried in twelve months has averaged 
about 19 millions for the last two years, with a car mileage of about 
1,650,000, which gives a number of passengers per car mile in excess 
of the average tor similar undertakings. The average journeys per 
head of population served is given in your last report as 106, which is 
also, we believe, rather above the average. Notwithstanding these 
favourable features, however, your accounts show a loss on last year's 
working. 

Such a system of tramways as yours must necessarily be somewhat 
more expensive in working cost and maintenance than if it were laid on 
the level, but in your case the expense appears excessive The car 
miles run per car per diem are decidedly low, especially if based on the 
total cars in stock, which reduces the figure to 46. We would also 
direct attention to the diagram published in the last report, showing 
consumption of energy per car mile ; the persistent rise of the curve 
for 1906-7 as compared with 1905-6 being very striking. Also to the 
increase in the number of accidents given on page 13 of the report. 

In these and other respects, referred to later, it appears your tramway 
undertaking in the past has not been maintained to the "level of 
perfection" which, having regard to the physical difficulties inherent 
to its construction and working, is essential to economy and to safety. 

The best construction, equipment, supervision and manipulation are 
no whit too good for your requirements, and this standard of excellence, 
once reached, should be carefully maintained. In some respects your 
undertaking is in our opinion up to this standard ; in others, with 
which we will deal in detail, it requires amendment. 



To render this report (in which we shall have of necessity to carefully 
consider minute details of construction and working) as brief and 
intelligible as possible, we relegate to an appendix the discussion and 
consideration of the various p>oints which require comment from us and 
simply include herein the recommendations which, in our judgment, 
should be adopted in order to secure the safety of the public and to 
render the working of your undertaking as satisfactory as, having regard 
to all the conditions and circumstances, it is possible to make it. 

Taking the various items discussed and dealt with in full detail in 
the appendix hereto in the order in which they are set out in it, we 
suggest the following : 

(i) Permanent Way. — The permanent way has been well laid originally, 
and is generally in good condition. Having regard to the great stress 
brought upon it, we recommend that in all cases when relaying is 
undertaken the joints should be properly anchored, and that granite 
setts should be exclusively used in the paving of all steep grades ex- 
ceeding I in 20 and of curves of short radius. On several routes we 
noticed that the joints are out of truth, causing a knock as the wheels 
pass over them. These routes should be relaid as soon as can con- 
veniently be arranged. 

With regard to the cleansing of the surface of the rails, we do not 
think that the existing arrangement of " sprinklers " at the tops of hills 
satisfactorily answers the purpose, as it appeared that for considerable 
lengths the water merely flowed along the groove as a channel without 
washing the tread of the rails. In any case this method must be very 
wasteful of water. We recommend that for the present all steep 
grades should be swept by hand while the water is running, which will 
ensure a thorough cleansing of the tread. The profusion of water is 
prejudicial to the paving, especially in winter. We would point out 
that a tank car with sweeper would be of considerable service. 

(2) Cars. — These are fairly suitable in size and design— a rather 
longer wheel-base with less overhang would conduce to safety on the 
steep grades. We have no doubt also that single-deck cars would give 
greater security and ease of control on these grades. The increased 
height of the centre of gravity with double-decked cars is distinctly 
prejudicial to the efficiency of the brakes, especially on steep inclines 
and on your narrow gauge. It might be considered, when new cars 
have to be obtained, whether single-deck cars with open sides should 
not be purchased for use as workmen's cars. In any case we would 
strongly urge that no cars with covered upper decks (of which pattern 

. you now possess two) should be allowed to serve the routes with steep 
grades. 

(3) Trucks.- These are mainly of two patterns, " Peck ham " and 
"Brush." The former is, we consider, rather light in construction 
for the stresses to which these trucks are now subjected owing to the 
steep gradients, the high speed of running, the great weight of the 
motors, and the use of track brakes. These trucks, moreover, have seen 
much service. We recommend that they should all be thoroughly 
overhauled and strengthened where found necessary. On some of the 
•• Brush " trucks we found that the axle-box springs had been removed. 
We agree with your present general manager that this removal was a 
mistake, and that it is likely to cause broken axles and undue vibration 
and hammering on the tracks. 

(4) Wheels. — y^/e recommend the use of steel-tyred wheels rather than 
chilled cast wheels as giving better effect in braking, and enabling 
•• flats " to be more easily removed ; these wheels also last longer. 

(5) Gearing. — The gears shown to us appeared too narrow to be relied 
upon, considering the great power of the motors which may be suddenly 
applied in an emergency, or by a careless driver at other times. All 
gears should certainly be machine cut and with split wheels. 

(6) Motors. — We prefer the 49B Westinghouse motor for steep grades 
on account of its giving better effect and taking less current, but we 
agree in the use of the higher speed motors if it is found that the 
difference in the speed between the 49B and the other motors, seriously 
affects the earning capacity of the cars. 

(7) Controllers. — As regards these, we would emphasise the recom- 
mendations we felt necessary to give to you by letter immediatelv after 
our inspection, and would say that all controllers should be absolutely 
similar in their modes of working, although they may differ in their 
details ; in other words, similar movements of the controller or other 
handle in similar directions should have similar effects. As a matter of 
fact, you have in use now controllers of five different patterns. The 
motions are similar in most of them as regards the application of power 
for propulsion, but as regards " braking "—and this after all, embraces 
the "emergency" question and the question of the safety of the 
public — these controllers differ very materially. 

(8) Brakes.— The provision of ample brake power is of the utmost 
importance to your tramway system, having regard to the exceptionally 
steep gradients with which you have to deal, and further to ihe high 
speeds at which you run. We recommend that every car should be 
fitted with an efficient "emergency brake," and it is also necessary that 
there should be an adjustable brake for continuous use for controlling 
speed down steep inclines. It is obviously desirable that both these 
functions should be performed by one apparatus. In our judgment the 
latest form of "Spencer" track-brake fulfils, more satisfactorily than 
any other which you have in use, the necessary conditions as to this, 
but it requires to be handled promptly and effectively, and by a skilled 
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driver. A satisfactory magnetic track -brake is equally suitable, and 
much more rapid and powerful in its application than any hand-brake 
can possibly be. A new form of "skid" brake has recently been 
devised, which, from published tests, appears to be very suitable for use 
as an emergency brake. It is still somewhat in the experimental stage, 
and we merely call your attention to it as a promising improvement. 

(9) Sanding Device. — We recommend the replacing of the sanding 
device by such a device as will deliver the ordinary quantity of sand, 
necessary for ordinary working, under ordinary circumstances, and 
will also deliver, when worked by the driver from either end of the car, 
a much larger " emergency " quantity of sand in front of the wheels, 
no matter whether the car be running forward or backward. 

(10) Upkeep. — We would most strongly impress upon the Committee 
the necessity for more careful attention to the upkeep and cleaning of 
the motors and all accessories than appears to have been exercised in 
the past. Numerous motors under repair were shown us in which 
there was evidence of damage caused by the motor having been allowed 
to run too long without attention. These remarks also apply to 
rheostats, cut-offs, wiring, and electrical and mechanical equipment 
generally. 

(11) Printed Regulations for use by Dtivcrs and Conductors in Working. — 
We have considered these, and the matter was dealt with at the meet- 
ing with the tramway officials, past and present, and as the result we 
make certain suggestions which will be found in the appendix. These 
deal only with certain points which are within our province, but we 
recommend that the whole of the regulations be re-arranged and re- 
considered, and that amended copies be printed and issued. 

Should there be any further information which we can afford, we 
shall be only too pleased to answer any questions, or to deal with any 
further matter, or to attend a meeting in Halifax should the Committee 
or yourself desire it. 



LONDON COUNTY COUNCIL TRAMWAY 
MATTERS. 



SOME IMPORTANT CONTRACTS. 



The London County Council resumed its meetings after the Easter 
recess on May 12, and during the month has dealt with several important 
contracts, including the supply of 175 double-deck bogie cars When 
these cars have been delivered the Council will have i ,225 cars, including 
all types. 

Loughborough Junction to Norwood. 

The electrification on the overhead wire system of the tramway from 
Loughborough Junction to Norwood — the remainder of lines bought 
from the London Southern Tramways— was referred to in a report from 
the Highways Committee. The length of line is equal to five miles of 
single track, and the estimated cost is as follows : 

Track work, including special work and jTg. 100 for rails 44,500 

Overhead equipment ... 6,490 

Cables, cable-ducts, feeder pillars, etc 12.660 

Rolling-stock 13,650 

Sub-station equipment 240 

£77i54o 

The rails, cables, and cars required were provided for in other estimates, 
and approval was now recommended of an estimate for the other items 
amounting to /45,330. 

Anchoring Rails. 

The Committee pointed out that in the conduit tramways first 
constructed, no measures were taken to anchor the track rails, and as 
the rails had begun to work loose it had been necessary to anchor 
them by fastening short lengths of inverted rails below and embedding 
them in a concrete foundation. The cost of this work was ^8,763 in 
the year 1906-7, and /10.931 in 1907-8, while during 1908-9 it was 
estimated at ;f 12.000. Under arrangements with the Finance Com- 
mittee out of the cost for 1906-7 ;f5,7oo was charged to capital account. 
It was now proposed that for the two succeeding years ^6,400 and 
£7,000 respectively should be charged to capital, and the rest to 
revenue. 

Consideration of the above reports was postponed, and a week later 
they were approved. 

Cars for Transporting Stores. 
The completion of the tramway-subway enables stores to be trans- 
ported between any portions of the tramways and all the depots, and 
the Highways Committee proposed that six electric cars for the 
transport of stores should be obtained, at an estimated cost of £3,000. 
They would be built on lines similar to the electric watering cars, and 
the essential renewable parts would be interchangeable with those of 
the passenger cars. 

Metropolitan FIlectric Tramway Bill. 
The Parliamentary Committee, to whom a previous report by them 
on this subject had been referred back, now reported again, their 



amended proposals being that no opposition be offered to the Metro- 
politan Electric Tramways Hill for an extension of the Harrow Road 
and Paddington line to Edgware Road, subject to the insertion in the 
Bill of clauses providing that the powers with respect to the proposed 
extension should not be exercised unless the Council gave consent, 
and that in the event of the Council promoting a Bill hereafter for 
the construction of tramways along the same route the company should 
not oppose the proposal except on details. 

Special Work. 

Approval was asked for expenditure of /570 for special track work 
for a lay-by or siding at the Franco-British Exhibition, and that the 
special work be obtained from Hadfield's Steel Foundry Company as 
an extension of an existing contract. The siding would be double 
track, and would cost altogether about ;f 1,950. 

These reports were adopted. 

Lea Bridge Tramways. 

At a meeting of the Council, May 19, the Highways Committee 
reported on the proposed purchase of the part of the Lea Bridge. 
Ley ton and Walthamstow Tramways within the county of I^ndon. 
The length was only about 2 of a mile, but it connected with the 
remainder of the same tramway system outside the county of London 
which was being worked by the Leyton Urban District Council. Asa 
result of negotiations, it was recommended that the part of the line in 
London should be purchased for /8,2oo, that an estimate of ^6,270 
should be approved for the reconstruction and equipment of the tracks 
on the overhead trolley system, and that the lines should be leased to 
the District Council till August, 1911. 

DuLWiCH to Forest Hill Tramways. 

The Committee also recommended approval of expenditure of £32,630 
for the construction on the conduit system of authorised tramways 
from Dulwich Library to Forest Hill, a distance of i-i8 miles. The 
estimate did not include the cost of rails, cables and rolling stock, 
which were otherwise provided for, and would bring the total up to 
£46,080. It was also proposed that a contract with Hadfield's Steel 
P'oundry Company should be extended so as to include the special 
track work required, at a cost of about £1,786. 

Supply of Rails. 

In regard to the supply of rails, fastenings, etc., required for the 
electrification of the tramways proposed to be put in hand during the 
present financial year, the Committee submitted an estimate of £70,000 
for rails, etc., for about 35 J miles of single track. In reference to the 
slot rails and conductor rails required for the Dulwich to Forest Hill 
tramways, it was proposed that an existing contract with the Froding- 
ham Iron and Steel Foundry Company should be extended. The 
expenditure would be about £2,348. 

Under the standing orders consideration of these reports was 
postponed, but at a meeting a week later they were approved. 

Streatham Tramways. 

The Improvements Committee reported details of a proposed agree- 
ment with Wandsworth Borough Council under which the latter would 
consent to a double line of tramway from the present Streatham 
terminus to Norbury, subject to the County Council executing street 
widenings, one-third of the cost of which would be paid by the Borough 
Council. The widenings would cost about £78,000, and would be 
spread over various periods up to 20 years. 

Contracts for 175 Cars. 

In connection with the supply of 175 additional bogie cars, the total 
estimated cost of which was £179,450, the Committee presented the 
following tenders for the car bodies : 

Price per 

car body. TotaL 

£ s. d. £ s. d. 

Hurst. Nelson, and Co., Motherwell 414 o o ... 72,450 o o 

United Electric Car Co., Preston 453 o o ... 79,275 o o 

Metropolitan Amalgamated Railway Carriage 

and Wagon Co., Birmingham 460 o o ... 80,500 o o 

Cravens, Ltd., Sheffield 472 10 o ... 82,687 10 o 

Gloucester Railway Carriage and Wagon Co. 479 o o ... 83,825 o o 

Brush Electric Eng. Co., I.oughborough ... 483 00.. 84,525 o o 

G. C. Milnes, Voss, and Co., Birkenhead .. 550 o o ... 96,250 o o 

The Committee proposed that the lowest tender should be accepted. 
With regard to the electrical equipment and assembly of cars, the 
following four tenders had been received : 

Price per car. Total. 
£ s. d. £ s. d. 
British Westinghouse Electric and Manu- 
facturing Co., London 316 10 o ... 55,387 10 o 

Dick, Kerr and Co., London 337 10 o ... 59,062 10 o 

Siemens Bros. Dynamo Works, London ... 360 o o ... 63,000 o o 
British Thomson-Houston Co., Rugby ... 370 o o ... 64,750 o o 

The Committee proposed that the lowest tender should be accepted. 
In addition to these tenders an offer had been received from Dick, Kerr 
and Company for the supply of the complete cars at £939 los each. 
This offer was higher than the total of the lowest separate tenders. It 
was further proposed that Hurst, Nelson, and Company be allowed to 
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sub-let as under : (i) ]. Crowley and Company, W. Towler and Com- 
pany, and the Leys Malleable Castings Company, malleable iron 
castings; (2) Hoskins and Sewell, and Player and Mitchell, brass 
furniture, ratchet brake handles, head lights, window operating gear, 
and lighting fittings ; and to such firms as might be approved by the 
chief officer, the timber, steel sections, paints, and varnishes required. 
It was also proposed that the British Westinghouse Company should 
sub-let to Watlington and Company, or Brecknell, Munro, and Rogers 
the supply of the trolleys. 
These proposals were adopted . 

Contract for Trucks. 
At a meeting of the Council on May 26 the Highways Committee 
presented the following tenders received for the manufacture and supply 
of 175 sets of maximum traction swing bolster trucks for the car bodies 
already contracted for : 

£ 

Brush Electrical Engineering Co. 26,670 o o 

Brush Klectrical Engineering Co. (allernatlvc tender) ... 26,276 5 o 

(Not to specification.) 

Mountain and Gibson (tender for foreign steel) 26,775 o o 

Mountain and Gibson (alternative to above) 26,250 o o 

(Not to specification.) 

Heenan and Froude 27.037 10 o 

Mounta n and Gibson (tender for British steel) 27,650 o o 

Mountain and Gibson (alternative to above) 27,125 o o 

(Not to specification.) 

United Electric Car 27,650 o o 

Magnolia Anti-Friction Metal Co. of Great Britain 28,043 15 o 

Metropolitan Amalgamated Railway Carriage & Wagon Co. 29,050 o o 

Thornewill and Warham 29,575 o o 

Hurst, Nelson, and Co 29,793 15 o 

In regard to the lowest tender in accordance with specification, the 
Brush Company took exception to the terms of the arbitration clause 
in the form of contract, and had not completely filled in the schedule 
of rates of pay. In these circumstances the Committee did not see 
their way to recommend acceptance of either of the Brush Company's 
tenders. The third and fourth tenders, submitted by Mountain and 
Gibson, provided for the use of foreign manufactured steel. The third 
lowest tender according to specification was submitted by Heenan 
and Froude, and this provided for steel of British manufacture. The 
tender was only ;f262 los. higher than that submitted by Mountain 
and Gibson for steel of foreign manufacture. The advantages to be 
derived from the better supervision of the work which could be 
exercised if the steel was manufactured in Great Britain fully justified 
the slight additional expenditure. The Committee accordingly recom- 
mended that the tender of Heenan and Froude should be accepted, 
and that that firm should be allowed to sub-let portions of the work 
as under : (i) W. Shaw and Company and Edgar Allen and Company, 
steel castings : (2) (iiles and Ward, Shotten Brothers, and Leys Mal- 
leable Foundry Company, malleable iron castings ; (3) Cammell, Laird, 
and Company, and Steel, Feech, and Tozer, axles and tyres; (4) Had- 
field's Steel Foundry Company, wheel centres ; (5) Cammell, Laird, 
and Company, the Lyon Spring Company, and Smith Brothers and 
Hill, springs. (6) Lilleshall Steel Company, Sir A. Hickman. Limited, 
and Earl Dudley's. Limited, rolled steel sections; (7) Anti-Attrition 
Metal Company, axle-t>ox bearings. 

Track Rail Contract. 
The following tenders had been received for the supply of 2,000 tons 
and 5.000 tons respectively of track rails and fastenings required for the 
construction of further lines : 

For about For 

2,000 tons, 5,000 tons. 

£ s. d. i ». d. 

Soci^le Anonyme des Acierles, Belgium... 12,429 14 2 ... 32.f)98 6 8 
Edward Le Bas and Co., London (made by 

Society Anonyme d'Ongree, Belgium)... 12,623 3 9 ... 32,523 10 o 
P. and W. MacLellan, London (made by 

Angleur Co., Belgium) I3iii5 ti 3 ... 34.f68 o o 

Bt)lling and Lowe, London (made by 

Phoenix Co., Ruhort, Germany) i3ti9i 5 o ... 33.S03 to o 

(not to specification) 
Bolckow. Vaughan. and Co., Middlesbro' 13.306 17 6 ... 34,640 o o 
Walter Scott, Leeds I3i76i 5 o ... 35,832 10 o 

The chief engineer's estimates were ^14,227 los. and £l0,^6y los. 
The Committee pointed out that in the past any cases in which materials 
required for tramway construction works had been obtained from abroad 
considerable delay had arisen. If one of the tenders for foreign rails 
was accepted, additional expenditure would have to be incurred for 
inspection. In these circumstances, and having regard to the terms of 
a resolution of November 19 last instructing committees to give the 
preference wherever possible in the purchase of manufactured articles 
to goods made within the United Kingdom, the Committee had decided 
to recommend acceptance of the tender of Bolckow, Vaughan, and 
Company for 5,000 tons, and that that firm should be allowed to sub-let 
to Guest, Keen, and Nettlefolds the supply of the bolts and nuts required. 
. Tramways Guide. 

In reference to the publication of a first edition of 100.000 copies of 
a guide to the tramways, the Committee reported that they had further 
considered th« question of the price at which it should be sold, and 
they now proposed that it should be sold at id. instead of 2d. per copy. 
The Establishment Committee presented twelve tenders which they 



had received for printing 100,000 copies of the guide, and they recom- 
mended that the lowest tender, namely that of the Argus Printing 
Company, should be accepted. 

Sand-drying Apparatus. 

The Highways Committee submitted six tenders received for the 
supply and erection of rotary sand-drying apparatus. The tenders 
varied from /"620 to ^'1,450. It was recommended that the lowest 
tender, namely, that of Mountain and Gibson, should be accepted, and 
that that firm be allowed to sub-let parts of the work as under: 
(i) Lancashire Dynamo Company, Dick, Kerr and Company, and 
Mather and Piatt, electric motors ; Alldays and Onions, Standard En- 
gineering Company, and Sturtevant Engineering Company, the rotary 
fan or blower. 

Supply of Steel Tyres. 

The following tenders had been received for the supply of steel tyres 
for electric cars : 

3,500 driving 2,000 trailing 





wheels. 


wheels. 








Price per 


Price per 


Total 






tyre. 


tyre. 


cost. 






s. d. 


s. d. 


£ s. 


d. 


Henry Bessemer and Co.... 


.. 23 . 


.. t8 .. 


5.825 





Cammell, Laird, and Co. 


.. 24 . 


.. 21 6 


. 6,350 





Brown Bayleys Steel Works 


26 


.. 21 9 


. 6,725 





Steel Company of Scotland 


28 . 


. 25 .. 


7400 





Steel, Peech, and Tozer ... 


... 29 I 


.. 26 7 .. 


. 7,747 18 


4 


Taylor Bros, and Co. 






. 8.060 8 


4 


Hadfield's Steel Foundry Co. 


••• 34 9 . 


31 9 


• 9.256 5 





Standard Steel Works ... 


— 




. 10,100 





Vickers, Son, and Maxim 


.. 42 


30 


10,350 





Wm. Beardmore and Co. 




— 


. 10.775 





John Brown and Co. 


... 25 . 


.. 21 3 .. 







for 2,000 only 

John Baker and Co. (Rotherham) 24 6 ... — ... —■ 

for 1.500 only 

The Committee had accepted the lowest tender, and the expenditure 
would be charged to revenue account. 

Minor Contracts. 

Confirmation was sought of a contract with Hurst, Nelson, and 
Company for moveable steps for 50 electric cars at £^ 7s. 6d. a set. 

The Committee had accepted a tender by the Anti- Attrition Metal 
Company for (i) 200 halves bronze motor axle bearings at iijd. per 
lb.; (2) 300 bronze journal bearings D.W., at 8s. 3d. each; (3) 300 
bronze journal bearings P.W., at 8s. each. There would be an allow- 
ance of 8d. per lb. on worn bearings. The expenditure would be 
charged to revenue account. 

Street Widenings. 

The Improvements Committee reported at length on further negotia- 
tions with the Borough Councils concerned as to the widening of 
Wandsworth Koad, Lavender Hill, St. John's Hill, and East Hill in 
connection with the doubling and reconstruction of a tramway route. 
Battersea and Wandsworth Borough Councils had agreed to contribute 
one-third of the cost, while Lambeth Borough Council had refused to 
spend more than ;f 3,500. The estimated cost, which was much higher 
than it had been in 1906, was £(>j,^ig. It was proposed that the 
execution of the work in Battersea and Wandsworth should be sanc- 
tioned at once, leaving the widenings in I^mbeth to be dealt with 
subsequently, and that two-thirds of the cost payable by the County 
Council should be divided equally between the tramways account and 
the account of the improvement. 

The recommendations were adopted. The rail contract was approved, 
after a heated party discussion. The Council adjourned till June 23. 

A Tramwaymeil*5 Tug-of-War.— Sir Clifton Robinson is the 
chairman of the surface transport section of the Franco-British 
Exhibition, and Lady Clifton Robinson has presented a challenge cup 
for a tug-of-war competition among teams of tramwaymen employed all 
over the country. The contest is to take place at the Franco-British 
Exhibition, London, on June 24. 

Tramway Cars for Salerno. —The J. G. Brill Company has 
recently supplied cars to a number of Continental tramways. Among 
the latest shipments is one of 20 cars for Salerno, on the Gulf of 
Salerno, which adjoins the Bay of Naples. The tramway on which 
the cars will run connects Salerno with Pompeii, about 18 miles distant. 
Work was commenced on the line in July, 1907, and it is expected that 
everything will be in working order this summer. The line is equipped 
on the single-phase system, and it parallels the Italian Government 
railway. In addition to Salerno it serves seven towns with a total 
population of 250,000. Salerno itself has 45.000, or, including suburbs, 
55.000 inhabitants. The cars constructed by the Brill Company for 
the line present no special features. They have vestibules and longi- 
tudinal seats. The length over all at the corner posts is 16 ft. 2 in., 
and over the vestibule 26 ft. 11 in. The width over posts at belt is 5 it. 
II in. The cars are mounted on Brill 21 E trucks, with 6 ft. wheel- 
base, and are equipped with two 44 horse-power motors. Eight of the 
twenty cars are arranged for first and second-class passengers, and the 
other twelve for second-class only. The weight of the bodies of the 
former cars, excluding the trucks and equipment, is 6,8761b. 
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LIGHT RAILWAYS ACT, 1896. 



TRAMWAY AND ELECTRIC RAILWAY 
LEGISLATION. 



Annual Report of the Commissioners. 

The report by the Light Railway Commissioners of their proceedings 
up to December 31, 1907, and the report of the proceedings of the 
Board of Trade, under the above-mentioned Act, up to the same date, 
were issued on May 22. On December 31, 1906, 16 orders were before 
the Board of Trade awaiting confirmation ; 1 1 of these were confirmed 
in the year 1907, one has since been confirmed, and four are still held 
over. During 1907, 22 fresh orders were submitted to the Board of 
Trade by the Light Railway Commissioners for confirmation. 
Objections to confirmation were lodged with the Board of Trade in 
res()ect of certain of the orders, and in every such case a hearing was 
held at the Board of Trade. The Board considered each order, and 
made such amendments in the orders as were deemed necessary. 

Fourteen of the orders submitted during the year 1907, in addition 
to the II above referred to, making 25 orders in all. were confirmed by 
the Board of Trade in the course of the year. In no case did the Board 
refuse to confirm an order. 

The remaining orders, 8 in number, were still under consideration 
on December 31 last ; but three of these have since been confirmed. A 
list of all the orders confirmed by the Board of Trade since the passing 
of the Act, with the date of confirmation and the mileage authorised, is 
annexed to the report. 

The following tabular statement shows the total number of applica- 
tions made to the Light Railway Commissioners in each year since the 
commencement of the Act, the number of applications made, and the 
number confirmed by the Board of Trade, with mileages and estimates : 



Year. 



1896 

1897 

1898 

1899 .... 

1900 . . . 

1901 

1902 

1903 

1904 

1905 

1906 

1907 .... 

Totals. 



Applications. 



No. 



28 

58 
80 
83 
51 
70 

41 
39 
26 

35 
25 
20 



565 



308 
566 
929 
853 
349 
652 
258 
192 
185 
151 
62 

89 



4.594 



Mileage. Estimate. 

i 
1.345.249 
3,342,602 
6,212,587 
6.958.508 
2,610,711 
6,890,338 
3,011,198 
1,646,084 

1.525.637 

1,570.988 

558.558 

548.238 



36,220,698 





Orders Coi 


No. 


Mileage. 


4 


38 


26 


238 


35 


303 


29 


211 


49 


337 


33 


149 


37 


179 


21 


97 


21 


39 


27 


140 


25 


40 


307 


1.771 



Estimate. 

208.403 
1,179,662 

1.936.985 
1,311.884 
2,629,725 
1,191,971 
2,019,798 
801,352 

321.349 

1,169.255 

499,862 

13,270,246 



The Light Railway Commissioners sat at Blackburn on May 8, and 
approved the application for the Blackburn, Whalley, and Padiham 
Light Railways (Revival and Extension of Time) Order. On May 13, 
at Bumham-on-Crouch, the Commissioners heard the application for 
the Southend and Colchester Light Railways (Extension, New Works. 
Time, etc.) Order. At the close of the day the inquiry was adjourned 
till May 18, when the inquiry was concluded. On May 20 the Com- 
missioners issued their decision rejecting the extension of time for the 
section between Burnham and the River Blackwater (including the 
piers and ferry on that river), and approving the application for ex- 
tension of time so far as regards the sections (i) from Prittlewell to 
Burnham, with piers and ferry on the River Crouch, and (2) from 
Colchester to the north bank of the River Blackwater ; provided that 
the works shall be substantially commenced within 18 months of the 
date of the Order. Mutual running powers were granted to the com- 
pany, and to the Corporation of Southend, between Southend and 
Rochford. The proposed deviation from Creeksea Ferry into Burn- 
ham was also approved. On May 21 the Commissioners issued their 
draft of the Mid-Lincolnshire Light Railway Order, authorising the 
construction of a light railway from Sleaford to Kirkstead in the parts 
of Kesteven and the parts of Lindsey, in the County of Lincoln. 

The Board of Trade have confirmed the following orders : Wolver- 
hampton and Cannock Chase Railway (Light Railway) Amendment 
Order, 1908, amending the Wolverhampton and Cannock Chase 
Railway Act, 190 1, and the Wolverhampton and Cannock Chase 
Railway (Light Railway) Order, 1907, in reference to the fund 
deposited in respect of the application for the Act of 1901 and other- 
wise (May 12). Clacton-on-Sea and St. Osyth Light Railway (Extension 
of Time) Order, 1908, reviving the powers granted and extending the 
periods limited by the Clacton-on-Sea and St. Osyth Light Railway 
Order, 1904, for the compulsory purchase of lands and for the 
completion of the railway and works by that order authorised and for 
other purposes (May 12). Campbeltown and Machrihanish Light 
Railway (Amendment) Order, 1908, amending the Campbeltown and 
Machrihanish Light Railway Order, 1905, by increasing borrowing 
powers for other purposes (May 15). 



SECOND READINOS. - In the House of Lords. - 
London, Barnes and Richmond Tramways. May 20 
tion. 



-May 18 : West 
Leeds Corpora- 



In the House of Commons. — May 5 : Edinburgh Corporation 
(Tramways, etc.) Order Confirmation. 

THIRD READINGS.— In the House of Lords— May 19 : Rochdale 
Corporation. May 26 : Bristol Tramways ; Edinburgh Corporation 
Tramways. Order Confirmation. 

In the House of Commons. — May 11 : Edinburgh Corporation 
(Tramways, etc.) Order Confirmation. May 21 : North East London 
Railway. May 25: Wolverhampton Corporation. May 26: Doncaster 
Corporation . 

AYR OORPORATION.— A Commission sitting in Glasgow, under 
the Scotch Private Legislation Procedure Act, passed this Provisional 
Order application on May i. There was no opposition. The Order 
authorises the Corporation to construct two additional tramway lines. 
A confirmation Bill was introduced in the House of Commons on 
May 27. 

BRISTOL TRAMWAYS.— Intimation was made to the House of 
Lords on May 12 that the opposition to this bill had been withdrawn. 

BURNLEY CORPORATION.— The tramway portion of this bill, 
which proposes the construction of some short extension lines, was 
passed by a House of Commons Committee on May 12. There was 
no opposition either to the proposal to run motor 'buses in connection 
with the tramways, and it was sanctioned. The 'buses are to serve 
districts not yet sufficiently developed to warrant the construction of 
tramways. It is proposed to start with a service of three 'buses, and 
it is estimated that working expenses, depreciation, and debt charges 
will not exceed i/- per mile run. A superior noiseless vehicle costing 
about jf 1,000 is proposed. 

GREAT NORTHERN, PiOCADILLY, AND BROMPTON RAIL- 
WAY. — On May 12 it was intimated to the House of Lords that the 
opposition to this bill had been withdrawn. 

HIGHQATE HILL TRAMWAYS.— The House of Lords was informed 
on May 5 that the promotors of this Bill did not intend to proceed further 
with it. This is consequent on the agreement between the tramway 
company and the London County Council for the purchase of the 
tramways by the latter body. 

KEIGHLEY CORPORATION.— The bill, among other things, seeks 
to empower the Corporation to provide and work motor omnibuses. 
When it came before a Committee of the House of Lords on May 12, 
intimation was made that there was now no opposition except to a part 
of the measure relating to waterworks and land. 

LANARKSHIRE TRAMWAYS.— This application for an Order 
under the Scotch Private Legislation Procedure Act came before a 
Parliamentary Commission sitting m Glasgow on May i. The objects 
of the proposal are to extend the time by three years for the completion 
of certain authorised tramways, and to enable the company to run 
omnibuses and to raise additional share capital to the extent of 
;f 153,000, with /51.000 of additional borrowing powers. It was 
mentioned that the length of lines already completed was 15J miles, 
and 12 miles more had yet to be constructed. There was no opposition, 
and the Order was passed. 

LEITH BURGH.— This bill was before a House of Lords Committee 
for several days. The part providing for the construction of tramways 
was reached on May 21, and as there was no opposition to the tramway 
scheme, it was passed without remark. It will be remembered that 
the differences between Leith and Edinburgh Corporations on the 
subject were recently adjusted after prolonged negotiation. 

LONDON MOTOR ROADWAYS APPROACH —Intimation was 
made to the House of Lords on May 5 that the promotors of this Bill 
did not intend to proceed further with it. 

LONDON UNITED TRAMWAYS.— This bill came before a 
Committee of the House of Commons on May 19. Its main object is 
to authorise construction of tramways across Kew Bridge to connect 
the company's lines north and south of the Thames, and the opposition 
came from the Middlesex and Surrey County Councils, who asked for 
payment of £2,000 a year from the company as wayleave. Among 
the witnesses for the promotors was Sir Clifton Robinson, who stated 
that in the whole of the company's district / 1,000, 000 of capital had 
been exacted from them by local authorities, so that instead of giving 
a return to their sharfeholders of 5 per cent., as they should have done 
if the wayleaves and exactions had been eliminated, they had paid only 
I per cent. On May 20 the Committee passed the bill, and ordered a 
clause to be inserted providing for wayleaves of £500 each per year 
being paid to the County Councils of Surrey and Middlesex. The 
Committee at first suggested that the amount should be settled by 
arbitration, but various difficulties and the possibility of heavy expenses 
were pointed out, arid the Committee then decided on the figure of 
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£\ ,000 to be divided equally between the two County Councils. Thus 
the contention of the Councils for a special charge in consideration of 
the great cost of the bridge and of their having built it of exceptional 
width, so as to suit tramways, was, to a certain extent, given effect to. 

METROPOLITAN DISTRICT RAILWAY. — A House of Lords 
Committee met on May 13 to consider this bill, when it was announced 
that the opposition to it had been withdrawn. It was referred to the 
Committee on unopposed bills. 

NOTTINQHAM8HIRE AND DERBYSHIRE TRAMWAYS.— The 
Standing Orders Committee of the House of Commons decided on 
May 5 that the standing orders should be dispensed with, and that the 
promoters of this bill should be allowed to introduce it. The measure 
was only recently brought forward as the result of an agreement with 
Nottingham Town Council as to construction of authorised lines and 
as to running powers. 

BELFAST TRAMWAY MATTERS. 



Mr. Andrew Nance, general manager of the Belfast tramways, has 
issued from the tramways office, Sandy Row, Belfast, a book of rules 
and regulations for his motormen and conductors. The book measures 
3 in. by 5jin.,and contains 250 pages. The contents include general 
rules, rules for motormen. time guide, slipper brake instructions, table 
of precedence at junctions, rules for conductors, points of collection, 
list of destinations, tramway by-laws of the city of Belfast, and Board 
of Trade by-laws for the Belfast city tramways. The book is printed 
in clear type, on good paper, and a careful study of it should add 
much to the efficiency of any employee. 

A section of the public in Belfast were dissatisfied with some of the 
rules when they were issued, and this feeling found vent by Mr. Devlin 
being put up to ask a question in the House of Commons on May 1 1 . 
He asked the Chief Secretary for Ireland, whether his attention had 
been called to the regulations for motor-men and conductors recently 
issued by the Belfast Corporation, and in particular to a rule prohibiting 
such persons from taking any active part in any municipal or general 
election, whether on or off duty, under penalty of dismissal ; and 
whether, m view of the interference of this rule with the men's rights 
as citizens, and of the fact that it was not in existence even in Govern- 
ment departments, the Local Government Board would refuse their 
sanction to its being enforced. 

Mr. Birrell replied : I am informed that the regulations in question 
were issued by the general manager of the Belfast Corporation tram- 
ways, for the purpose of maintaining discipline among the employees. 
I have been referred to a copy of the particular rule alluded to in the 
question, which states that motor-men and conductors are expected to 
refrain from taking active part in any municipal or general election 
whether on or off duty, but the penalty of dismissal applies only to a 
breach of the rule committed while on duty. The right of voting is 
not interfered with. The necessity for the rule is alleged to have been 
demonstrated by a recent instance iq which a conductor canvassed the 
passengers in his car. The Local Government Board have no powers 
in respect of these regulations, which are not subject to their confir- 
mation. 

Since the early spring of this year when the Belfast Corporation 
Bill for the purchase of Cavehill and Whitewell tramways was rejected 
by the House of Commons, various negotiations have been carried on 
between the Corporation and the tramway company for the purpose 
of coming to some arrangement whereby through runnning could be 
secured between the Corporation's tramways and the Cavehill line. 
The matter has been the subject of much vigorous discussion locally. 
At a meeting of the Corporation Tramways Committee, on May 4, it 
waa agreed, by six votes against three, to recommend the Corporation 
to enter into a working agreement with the company for the establish- 
ment of a through service between Castle Junction and Glengormley 
on the basis of a threepenny through fare ; all fares collected on the 
city tramway to go to the Corporation, and all on the company's lines 
to the company on the terms of. the Oldham-Manchester agreement ; 
any agreement to this effect to provide that the Corporation be at 
liberty to purchase the company's undertaking at any time within five 
years at a sum not exceeding ;f 60,000. This resolution carries out the 
proposal contained in an elaborate report to the committee by Mr. 
Nance, the general manager, in which he discussed the various 
alternatives and showed that the course now taken would be the best 
both for the Corporation and the public. The company have since 
agreed to carry out their part of the arrangement. 

Mr. Nance presented to Belfast Tramways Committee on May 11, 
his report for the year ended March 31 last. From this it appeared 
that the receipts showed an increase of ;f 12,674, and the working 
expenses and fixed charges an increase of ;f 20,384. The largest 
items of increase were wages of drivers and conductors, ;f4,io8; 
permanent way repairs, ^2,082 ; power, ;f 5,207 ; fixed charges, ;f 3.819. 
The net result was that the Committee had £^,yyo in hand after paying 
working expenses and fixed charges. This would fall far short of the 
j^ 1 3, 000 which had been settled upon as the annual amount to be set 
aside for depreciation. The second year's working of the extended 
stages fixed by the Council condemned them as unremunerative. The 



cost of working was only 4'95d. per car mile, which was the lowest in 
the United Kingdom. The fact was that the stages were too long, and 
Mr. Nance reminds the Committee that these stages were fixed against 
his consent. His warning as to raising wages also had not been 
attended to. Mr. Nance recommends that nothing be paid to 
depreciation fund this year, that the net balance of /4.300 be used to 
reduce a small balance still existing against the net revenue account, 
and that at the earliest possible moment the present stages be with- 
drawn and replaced by the stages proposed by him in 1905. 

At a meeting of the Tramways Committee on May 25, Mr. Nance 
reported that according to instructions he had reduced the service on 
some of the routes where the traffic did not justify the service given. 
The reduction in the car mileage would be about 580,000 car mijes per 
annum, and the actual annual cash saving in expenses would amount 
to between /6,ooo and /7,ooo. He was of opinion that the change 
would not bring about any reduction in the volume of receipts. The 
report was approved. 

Mr. Nance also presented a special report on fares and stages. In 
this he said he was of opinion that the result of last year's working 
clearly established the fact that the present stages were too long, and 
that there was no reasonable prospect of their producing a sufficient 
revenue to meet expenses and fixed charges. He advised that they 
should be withdrawn as soon as possible. He had reason to believe 
that all those people in Belfast whose opinion was worth considering 
would gratefully recognise that the Committee had made a generous 
effort to give them the cheapest tramway fares in the United Kingdom, 
that they had done their utmost to make those fares a success, and 
that the fares were only modified because the Committee were bound 
to maintain the undertaking financially in the condition of rock-like 
security prescribed by what was known as the Aberdeen clause. He 
strongly advised that the stages which he submitted to the Committee 
in June, 1905, should be put into operation without delay. They were 
compiled with great care, after much thought, and with exhaustive 
consideration ot each district. They involved less change from the 
present conditions than any other course which could be suggested. 
They would be cheerfully accepted by all reasonable people, that was 
to say, by practically everyone, and they would increase the revenue 
per car mile materially. The present condition of affairs called for 
bold treatment on business lines. Other possible changes of fares 
were highly speculative, and some had been proved in practice to be 
detrimental. A moderate and well-considered reduction of the stages, 
such as he proposed, would meet all the requirements of the situation. 

The adoption of the report was moved, as was an amendment pro- 
viding for penny stages a mile and a half long, and a halfpenny stage 
for every three-quarters of a mile beyond the penny distance, with a 
3d. fare for through journeys from terminus to terminus. The amend- 
ment was defeated by the casting vote of the Lord Mayor, and another 
amendment to postpone consideration was also rejected. The motion 
to approve of Mr. Nance's proposals was then agreed to. The scheme 
adopted provides for id. and 2d. stages somewhat shorter than those 
hitherto granted. 

At a special meeting of the Town Council on May 29, the reports 
were considered and a motion was put forward condemning them as 
containing inaccuracies and reflections on the Committee, and declaring 
the manager and accountant deserving of censure for want of knowledge 
of the financial position. This, however, was withdrawn, and it was 
agreed to refer the reports back to the Committee with instructipns to 
investigate the accounts and to report on the working of the system. 



MUNICIPAL TRAMWAYS ASSOCIATION. 

The half-yearly meeting of the managers' section of the Municipal 
Tramways Association took place in Wolverhampton on May 28 and 29. 
On the former day the Mayor (Councillor F. Evans), Alderman Crad- 
dock and Alderman Berrington, and members of the Tramways 
Committee, received the members at the Town Hall. The Mayor 
welcomed the visitors, and Alderman Craddock (in the unavoidable 
absence of Alderman Mander, chairman of the Tramways Committee) 
also spoke. He stated that there were not 20 miles of track in the 
British Islands that had given less trouble than those on the Lorain 
system in Wolverhampton. Mr. J. Aldworth, Nottingham, responded. 
In the evening the managers were entertained at dinner by Alderman 
Mander. During the business sittings of the managers, which were 
conducted in private, the following papers were read and discussed. — 
"Description of the Wolverhampton Tramways System," introduced 
by Mr. W. A. Luntley, general manager of Wolverhampton Corporation 
Tramways; "Car Building in Departmental Workshops." by Mr. J. 
Ferguson, of Glasgow Corporation Tramways; "Tramway Rating 
Valuations and Income-Tax Assessments," by Mr. F. A. Mitcjieson ; 
and "Tabulated Information respecting the distance at which a tram- 
way passenger paying a penny fare ceases to be remunerative," by 
Mr. C. W. Malltns, of Liverpool Corporation Tramways. During the 
visit the Lorain surface-contact system in Wolverhampton was inspected, 
and a visit was made to the car depot. The whole arrangements, which 
were very successful, were under the care of Mr. A. R. Fearnley, the 
hon. secretary. 
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FINANCIAL COMMENT. 



By the reduction of the bank rate on May 28 to 2J per cent, the 
inauguration of a period of cheap money received the official imprima- 
tur. The phraseology is that of Lombard Street, and by no means 
signifies that the many manufacturers and merchants, wrestling with 
insufficient working capital and ebbing trade, are about to experience 
the relief from anxiety which easily-raised funds would afford ; " cheap 
money" in this connection simply means that the banks will lend 
money at low rates to those who stand in no particular need of it. 
Money is only cheap to unimpeachable borrowers, and those who are 
anything less than top notch will be surprised how much they have 
to pay for it. if they have not already informed themselves. Indeed, 
the proposals of many borrowers in a position which would have 
commanded a ready advance, say this time last year, would not, now, 
be entertained at all. 

According to experience in times past, the lower charges for loanable 
money should be accompanied by a general rise in the price of gilt- 
edged securities, and, to a certain extent, this has already occurred, 
largely by reason of the activity of speculative dealers, who think 
to anticipate the requirements of the public. The advance may be 
maintained, and will probably proceed further during the summer, but 
its continuance cannot be predicted with any confidence. Precedent 
is a good watchman, but not a good guide ; the times never repeat 
themselves exactly. In the present instance the enormous monetary 
requirements of borrowers whose obligations are called gilt-edged 
suggest that the advance will be most pronounced in fixed dividend 
securities of a less exalted character, but yielding a larger return, and 
particularly in those of foreign origin, since faith in the stability of 
British institutions is undoubtedly touched by the careless attitude 
which many members of the present Government have adopted 
towards them. Among foreign securities which will doubtless benefit 
as regards market quotations from a period of cheap money are several 
tramway undertakings, which now yield well over 4 J per cent., as will 
be seen from an examination of our Tramway and Omnibus Share List. 

THE METROPOLITAN AMALGAMATED RAILWAY CARRIAGE 
AND WAGON COMPANY, LIMITED. 

This company is a model of successful amalgamation. Its origin is 
to be sought in the Ashbury Railway Carriage and Iron Company, 
which was founded by James Ashbury at Openshaw in the neighbour- 
hood of Manchester, though its title is derived from the Metropolitan 
Railway Carriage and Wagon Company of Saltley not far from 
Birmingham. The con^bination now includes Brown, Marshalls and 
Company, the Lancaster Railway Carriage and Wagon Company, 
the Oldbury Railway Carriage and Wagon Company, the Patent Shaft 
and Axletree Company, the Old Park Bridge and Girder Works, the 
Monway Steel Works, the Brunswick Wheel and Steel Works, and 
more recently the business of Docker Brothers, the well-known varnish 
manufacturers. Assuming the combination had been in existence on 
the same footing as at present, the record of profits would have been : 





i 




£ 


1902-3 . . 


" 175.378 


1905-6 . . 


.. 223,848 


1903-4 . . 


192,481 


1906-7 . . 


.. 206.841 


1904-5 . . 


.. I94.II7 


1907-8 . . 


246,496 



The profit for the last year would permit of a dividend being paid at 
the rate of 17 per cent, on the whole share capital, which amounts to 
/i, 432,940 (there are no debentures), and the table above indicates 
clearly that profits in the past have been earned at a rate not very 
much less. But the shares do not all rank equally, 164,288 being "A" 
preference shares of £1 and 235,000 " B '' preference shares of like 
nominal amount, bearing preferential rights to dividends of 5 per cent, 
and 6 per cent, respectively, which are cumulative, but without right 
to further participation. Deducting the ;f25,i8o required for the 
dividend upon these shares from the profit for last year we have 
^22 1, 296 earned and distributable among 949,808 ordinary shares of £1 
each, which is rather more than 23 per cent. The directors advise 
that ;f 100,000 of this amount be appropriated to augment the reserve 
fund, and propose dividends which mean 15 per cent, for the ordinary 
shareholder, a third thereof, or five shillings per share, being described 
as a bonus, to mark, no doubt, the fact that it is not a distribution that 
can wisely be expected to continue from year to year. 

Last year, as everyone was aware, presented conditions specially 
favourable for builders of rolling stock, as there was a shortage more 
or less acute in almost every quarter of the globe. It would be 
interesting to know some details of the expenses incurred in earning 
this highly satisfactory return, but of these nothing can be ascertained, 
as no revenue account accompanies the balance sheet. The business 
is, however, chiefly confined to the manufacture of rolling stock for 
British and foreign companies, and the amalgamated company is known 
to be but little engaged in the wagon finance business on which a 
number of its competitors rely for a large portion of their income. 
The accounts show that sundry debtors owe ;f 233,736, and part of this 
may be due from purchasers who are paying for wagons by instalments. 
Even this amount is less by ;f2,545 than for the previous year, and 
there is nothing to show that the company have lent money on existing 



rolling stock, as often occurs in connection with undertakings of this 
character. The item *' investments, ;f530,207 " might, however, be 
presented at greater length with advantage; it is /'174.508 greater on 
this occasion. There are two other changes in the balance sheet 
which deserve attention. Stock-in-trade and work m progress, which 
are unfortunately bunched together, are ^42,305 less, at ;f 189,253, 
which is good so far as it affects the stock-in-trade if it means that 
stocks were reduced when prices were high, but bad so far as it affects 
work in progress, which no doubt it must, to a large extent Cash at 
bankers and in hand is /204.084 greater, at ^406,658, a very handsome 
balance which the company must be congratulated on realising at this 
juncture, though its very magnitude is an indication that it is finding 
difficulty in fully employing its capital. 

THOMAS TILLING. 

This is a very old concern, although the date of its conversion into 
a public company is but recent. Its position and immediate prospects 
are of considerable interest because the respective provinces of horse- 
dravNn and motor vehicles in the London streets must be decided in the 
conduct of the business. The company owns motor omnibuses and 
horse omnibuses, besides a large number of cabs for public hire, and 
other vehicles for private use. In its former condition as a private 
concern it has undergone the shock which the passenger street-carrying 
trade experienced when the suburban London railways were constructed, 
and again the check to omnibus traffic which took place when horse 
tramways were initiated, and the management, which has been con- 
tinuous throughout, contains many members who still retain a lively 
recollection of the difficulties which were then met with, and of the 
measures which were successful in surmounting them. The present 
difficulties chiefly consist in the low fares charged by the County 
Council tramways, and severe competition of recently promoted or 
reconstructed motor omnibus companies, both of which, in the opinion 
cf mnr.v, mc charged on a scale which must involve loss in the long 
run. This particular company is fortunate m having a private trade 
in horse vehicles and more recently in motor vehicles, which has grown 
up from small beginnings in its early days. It is, therefore, in a better 
position to sustain the stress of competition than some of its rivals. 
The first motor omnibuses introduced proved too noisy, and have had 
to undergo a radical reconstruction to render them suitable for London 
traffic. At the annual general meeting held on April 21 it was staled 
that the whole cost of the changes made in them had been met out of 
revenue. 

The accounts are presented with items so skilfully grouped that 
it is difficult to extract precise figures in support of this statement. 
The amount in the revenue account in which is included maintenance 
of motor vehicles is /i 1.078 more than for last year, and while, in the 
balance sheet, horses taken at the directors' valuation is nearly ^7,000 
less, the item which comprises all vehicles together is over / 16,000 
more. The purchases of new motors have probably, therefore, been 
as considerable as the reconstruction of old, and the company is 
evidently embarked on a policy of substituting motor for horse traction 
at a pace as fast as its finances will allow. This has entailed an 
absorption of liquid assets which encroaches on the working capital of 
the business and, of course, weakens its financial position. Thus trade 
creditors are greater by ;f 3,249, while creditors for loans and interest 
are greater by ;f6.938 ; at the same time investments in Colonial 
Government stocks are less by ;f 12,050, debtors by ^5,073, and cash 
by £8,721. Hence the directors have been unable to advise a dividend 
on the ordinary shares, and undoubtedly they adopt the more sensible 
course in not further depleting the liquid assets of the undertaking. 

No depreciation has been written off any vehicles for this year. The 
figures given by the chairman in his speech suggest that as far as the 
horse vehicles are concerned they are already written down to prices 
less than they would fetch, while so much has been spent this year in 
reconstructing the motor vehicles that a depreciation charge for them 
is not thought needful. The company has a long history of sound 
management behind it, and may hope to earn satisfactory profits again 
when experience has fixed the commercial limitations for the various 
forms of public traction in London. 

THE CARTHAGENA AND HERRERIA8 STEAM TRAMWAY 
COMPANY, LIMITED. 

The unusual conditions of traffic on this tramway were referred to 
in our issue of January 10, in which it was pointed out that although 
the company had been earning at a rate sufficient to pay 12 per cent, 
on its share capital for the past twelve months, the state of the reserve 
fund precluded the likelihood of any such rate of dividend being paid. 
The shares were at that time quoted at 7, a very moderate figure con- 
sidering the amount of traffic handled, but since then the market price 
has fallen to 4, on account of the paralyzing effect which the de- 
pression in the iron trade has produced on the minerals carried by this 
tramway. The accounts of the company presented to the meeting held 
on May 18 last confirm the views expressed in our former issue. 
The net profit, after payment of debenture interest and sinking fund 
charges, amounted to /15.541, or rather more than 10 per cent, of the 
share capital, the expenses for maintenance and renewals having been 
incurred on a rather more liberal scale. Of this sum ;f 7.000. or nearly 
half, was appropriated to the augmentation of the reserve for improve- 
ments and renewals, thereby doubling the amount of this provision 
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TRAMWAY AND OMNIBUS SHARE LIST. 
Specially Compiled for "The Tramway and Railway World.' 



Amount 
Ranking 

for 
Dividend. 


1 » 

2 

1 c« 


' Divd. 

1 ' '^'- 


Divd. 
Last 
Half- 
year. 


Quotations, 
May 28 


Movement 
During May. 


Li 
Businc 

Price. 


itest 

ss Done. 

Date. 

May 27 
May 28 
Mar. 3 
Mar. 7 
May 14 


Yield 
Buying ' I>»:^'A«L'^ 


Quotations, 1907. 


Rise. 


Fall. 


Price 
£ 8. d. 
4 12 6 
6 2 3 




Highest 

8 

1 
1 


Lowest. 


260.007 
320,000 


5 
5 

1 

10 


' Anglo-Argentine Tramways 6% Cum. Ist Pref. 10% 
Do. do. J0% Non-Cum. 2nd Pref 5i% 


3/- 

5/- 


7fl-' si 


Apr., Oct. 
June. Der. 


w 


75,606 
75.000 


Bath Electric Tramways Pref. Ord 1 

' Do. do. 5% Cum. Pref. .. 5% 


1/- 
5% 


kh^U 




13/- 
16/3 


6 "3 3 
5 4 

5 14 3 


Apr., Oct. 
J.'iM AJuly 


h 


15.000 


Blackpool and Fleetwood Tramways ... 4/- 


9/- 

5/2 176 

47- " 
2/6 

1' 

for -O? 
for "07 
for '07 

fo7^07~ 

3/- 

2/6 
2/6 ' 
2/6 

for 05 

6/-" 

2/6 

1/3 

for '06 

1%' 
ann. 

5/- 
5/- 

6/- 
4/- 
10 
6 


12i-12i 




124 


22 Aug. 




100.000 
50.000 
60.000 


16/- 
18/- 
10 


Hlackpool, St. Anne's, and Liytbam Ord. 

Do. do. 5% Cum. Pref. 
Bombay Elec. Supply & Trys. Co. 6'^, Cum. Href. 


4/8-377 

21- 
5% 

"V 

8% 
6% 
5'X, 

'6/- 
6/- 


. ^-\ 1 ::: 

10-lW 

3-^-4 + A 
_iL-5 ' + k 

10— lOi 
8-8i 
132-135 -h 4 
115—119 + 4 
108-112 + 1 

1 -1 

35-4 

rn ::: 
l-^ ~:: 

1=ti "::: 




70/lOA 
98/9" 
10 
H 
133 
117 
110^ 

25/7.*, 
77/6" 
93/9 

T 

43/9 
76/3 


May l4~ 
May 27 
May 27 
May 7 
May 21 
May 19 
May 27 
May 13 
May 26 
May 28 
Mar. 10 
Apr. 29 
Feb. 10 
May 16 
May 16 


Feb , AUR. 


' 8il ~ 

It" 

i5i 

135 
116^ 

iioi 

4^i 
8* 

T 

3^ 

r 

5* 


n 


75,000 
75.000 
50.000 " 
50.000 


5 

5 

10 

10 

Stk.' 

8tk. 

8tk. 

10 

10 


Brisbane Klec. Tramways Investment Co. Ord. 

Do. do. do. 5% Cum. Pref. 
Bristol Tramways and Carriage Ck) 

Do. do. do. 4% Cum. Pref. 


5 Mm,. 
5 Mat,, Nov. 
8 11 6 1 Feb., Aug. 

4 14 3 1 

5 18 6 May. Nov. 
5 3 6 May, Nov. 

4 11 May, Nov. 

Apr., Oct. 

Feb., Atift. 

3 1 6 Apr., Oct. 

5 17 3 Apr., Oct. 
5 17 3 Apr., Oct. 

1 Jatl. 
5 17 9 1 


M 

14 


400,000£ 
300.000.£' 

3oo,oooi; 

133,301 
161.437 


British Columbia Electric Railway Def. Ord. .. 

Do. do. Pref. Ord 

Do. do. 5% Cum. Perj). Pref. 
British Electric Traction Ord 

Do. do. 6% Cum. Pref. 


122i 
105 
101 

w 


100.000 
40,000 
27,500 

113,436 
90,000 


5 
5 
5 
5 
5 
■5" 
5 


Buenos Ayres and Belgrano Electric Trys. Ord. 

Do. do. " A " 6% Cum. Pref. 

Do do. "B" do. 
Buenos Ayres Grand National Tramways Ord... 

Do. do. do. 5% Cum. Pref. 


3/- 

s% 

_6%_ 

3/1 
3/6 
5% 
6d 
7% 

5% ' 

107- 

5/- 

5/- 


4^ 
2 


137.610 
45, 3M 


Calcutta Tramways Ord 

Do. 5% Cum. Pref 


6 

5/3 


May 28 4 14 3 1 Apr., Oct. 
May 26 4 13 | Jan., July 
Apr. 7 ... 1 Feb.. A'op. 


il 


491.222 


I 
10 
5 
5 


( :ape Electric Tramways 

Carthngena and Herrerias Steam Tramways ... 
City of Birmingham Tramways 5% Cum. Pref. 
C'ity of Buenos Ayres Tramways (1904) 


— ; - 


k 


15,000 


ik-Aii 




84/4^ 


May 25 1 17 15 9 


June 
Apr., Oct. 
.ipr., Oct. 

Ffb. 


m 


40,000 
248.000 


A^-Ai 
2/3-2/9 

_9n4_ 
'^ 

10—11 

9J-10i 


... 

- 4 


5,% 
5g 

~64_ 
id 

6 

12} 

82/6 


Alar. 4 
May 28 

May 26 

Feb.' 26 
Apr. 24 

May 27 
May 27 
May 16 
May 28 
May 28 


5 5 3 
4 8 




60,000 


1 
10 
10 ' 
10 
10" 
10 
10 
10 


('ity of Carlisle Klcctric Tramways 

Clontarf and Hill of Howth Tramways 
Cork Electric Tramways and Lighting Co. 

Do. do. do. 5% Cum Pref. 
Dublin and Lucan Elec, Railway 5% Cum. Pref. 

Do. do. do. Ord. 


~rio 9~ 




5.000 


- 
... 


9J 
~'15" 

-21"" 




11.500 
12.327 
3,000 
1,900 


3 3 3 Mar. 

4 17 9 'Jan. I.Dec. 30 
8 iSep.i5.Aug.29 

1 
4 16 "6 j~Fel>,ATrg. 
4 9 1 Feb., July 
7 13 3/<ir.. Sept. 


'! 


60.000 
60,000 


Dublin United Tramways Co. (1896), Ltd.. Ord. 
Do. do. do. 6'%, Cum. Pref. 


~6/-~ 
_6/- 

6 


12j 
12! 


40.000 


5 


Hastings and District Elec. Trys. 6% Cum. Pref. 


n 


20,000 
20,000 


10 
10 


Imperial Tramways Ord 

Do. 6% Cum. Pref 


8 3 9 
^ 17 3 






30.000 


5 


Isle of Thanet Elec.Try.A Ltg. Co.5% Cum . Pref. 


1/3 


for '06 


l-H 






20/- 


Feb. 17 


3far., Sept. 


1 


250,000 


1 


Kalgoorlie Electric Tramways 




6/- 


9V10 




1/3 


May 2 
Apr. 23 


5 15 

4 4 3 

5 2 3 


Map 


- m 


^ 


28.723 


10 


Lanarkshire Tramways 


5/6 


~"T~~ 


k 


9i 


Feb .Aug 


V3 


594.188 
425.553 


1 
1 


Lisbon Electric Tramways Ord 

Do. do. 6% Cum. Pref 


5 
6 


1/- 


1— u 

1-1 




20/. 


Feb. 15 


Julu. 
JiilV. 


I 


T73,592Jt' 
25,000 


8tk. 
10 


London General Omnibus Ord 

Do. do. 5% Cum. Pref. 


5% 
5% 


for '07 

5/- 
for'06 

5/- 
2/6 

_'5/-__. 

6d. 


34-39 
4—5 


+ 6i 




33 
82/6 
32/- 
85/- 


May 28 
May 14 


Mar., Sept. 
Jan., July. 


79 


Jf 


74,000 
8,200 


6 
10 


London Road ('ar Ord 

Do. 5% Cum. Pref 


2/6 
5/7J 

21- 
2I-" 


'tf 


+ i 


- i 


May 28 
May 28 


7 "2 9 


Feb., AUK. 

Feb.. Aug 

Mar. 


4 


!* 


31,000 


4 
10 


liondon Street Tramways 


7-8 


+ :f2 
+ 10i~ 




... 


a 


125,000 


London United Trys. (1901). Ltd.. 5% Cum. Pref. 


... _7i 

... 1 1/- 
... 1 14/3 


May 27 ' 6 8 3 


J.»n., July. 


n 


314.016 
500.000 


1 

1 

$100 

~5~ 


Metropolitan Electric Tramways Def 

Do. do. do. 5% Cum. Pref. 


6d. 


t-^ 


May 25 
May 25 


Nil 
6 3 3 
4 6 


Feb., Aug. 
Feb. 1, May 1 
Auir.l.Nov.l 

Jan.. J«/v. 


t 


$6,000,000 


Mexico Tramways Common Stock 


2% 


$1 


93i -95^ 


SSi 


May 26 


~li_ 




50,000 


New General Traction 6% Cum. Pref 


1/- 




*-l 




^ 


110.923 


4i 
10 
10 

1 


North Metropolitan Tramways 


5/- 
5% 
1/- 
"9^d. ■ 
6d. 


k-^ 






5/- 


Apr. 6 
Mar. 23 


... 






5.000 
5.000 


Oldham, Ashton, and Hyde Elec. Tramways Ord. I 7/- 
Do. do. do. 5% Cum. Pref. ! S% 


*l=if 






9g 


6 19 3 
6 1 3 




I 

~5iJ— 

Hi 




100.000 


Perth (W.A.) Electric Tramways Ord 


5% 


H-ii 




- ^-2 il/- 


May 28 


7 12 6 , Mar. 


^ 


245,000 
245,000 


1 
1 


Potteries Electric Traction Ord 

Do. do 5% Cum. Pref. ... 


5 


n 




;:: Hi- 


,930 
Apr. 10 1 7 5 6 


Afar. 
Feb., Aug 


\ 


24,912 
10.000 


10 
10 


Provincial Tramways Ord 

Do. do. 6% Cum. Pref 


3/- 

6;- 


5/- 
6/- 
3/- 

— $'2i 


sl-% 




:;: Z 


Jan. 23 
Feb. 11 


7 12 6 
5 14 3 
5 4 6 


Dec. 
June, Dec. 


4 


30,000 


5 
$100 
$100 


Rangoon Elec. Trys. & Supply Co. 6% Cum. Pref. 
Rio de Janerio Tramways Light and Power Co. 
Sao Paulo Tramway, Light, and Power Co. ...! 82J 


5i-53 
42^-43 




5,^ 


Apr. 6 
May 28 
May 22 


.lune. Dec. 


^i 


5 


250.000 


+ 8 


41i 


6 6 




~145~ 

_ u\ _ 




85.000 


129^-134 




... i 131i 


.ipr., Oct. 


101 


6.343 


5 
5 
5 


Snowdon Mountain Tramroad Ord 


~Ha: 


... 


5-8 












... 


169,570 


S. Metrop'n Elec Trys. & Ltg. Co. 6% Cum Pref. 


7W. 


^l 


... 1 ... 19/- 


Mar. 3 6 


Feb., Aug. 


I 


3,900 


Southport Tramways 




y-3i 




Z 1 72/6 


1 


Mar. 
Mar. 




40,000 I 
46.261 1 


Yorkshire (West Riding) Elec. Trys. Ord. 

Do. do. do. 6% Cum. Pref. 






3l~3i 




Jan. 22 




I 



ELECTRIC RAILWAY SHARES. 



1.8S3.610£ 

1. 480,0001' 

78.000 


Stk. j Central London Ord. Stock 


3 


i 


80-83 i -*. 6 1 ... 


m 


May 28 
May 28 


J 12 3 1 Feb., Aug. ; 82| 


5H 


Stk. 


City and South London Cons. Ord. Stock 


n 


H 


39—41 , ... 


40} 


5 3 9 Feb., Aug. 


504 


39 


10 


Ore»t Northern and City Pn^f. Ord. 4% ... lljd. 




■5-U i 


20/- 


May 26 




F*6.,Alig. 


^ 


H 


1.S9.000 10 


O.N., Piccadilly, and Urompton Ord | 4/- 


4/- 


6-7 


H 


Apr. 23 


5*14 6 


Feb, Aug. 


B 


#■ 


50,000 . 10 


Liverpool Over lioad Ord | 


6d. 


l|-li 






28/9 


May 5 


1 13 6 


Feb., Aug. 


2 


n 


1.412.262£ Stk. 


Mersey Cons. Ord. Stock 






1-3 




— 1 


30/- 


May 4 


Nil ' 


Feb., Aug. 


7 


2 


5,732,062£ Stk. 


Metropolitan Com* 


i 


i 


43i--M4 


^ n 




44i 


May 28 


1 3 6 


Feb., Aug. 


60i 


314 


3,235,000^ Stk. 


Metropolitan District Ord 






13i-14i + 2 \ ... 


13fl 


May 28 


Nil 


Feb., Anir. 


m 


7* 


2.499.20O£ 
1.100,000 


::; 


Underground Electric Railways Co. of liOndon, 
Ltd.. 5% Profit-sharing Secured Notes. 
Do. do. Deposit Receipts ... 


5% 


ann. 


39-^3 


+ 3 
+ 3 


... 


41 
41 


Msy 22 
May 25 


12 10 


June, Deo. 


- 89- ■ 


34 



* Dale of final payment is given in italics. 
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for capital deterioration, ^4,500 was devoted to the payment of a final 
dividend of 3s. per share, making 5 per cent, for the year, and the 
remainder sufficed to increase the amount carried forward by rather 
more than ^1,000. The company have now over a quarter-of-a- million 
tons of ore stacked on their property ready for transportation as soon 
as conditions of the iron trade permit a return to normal market 
conditions, in expectation of which most of the mines in the locality 
are continuing production. The heavy reduction in receipts which 
have continued since the beginning of the year is, therefore, in all 
likelihood but temporary, and the managers of this small tramway 
will have considerable difficulty in coping with arrears of traffic if 
this large accumulation of ore is required to be moved in a hurry. 

Debentures and loans together come to ;f 701,496, which is nearly as 
much as the issued share capital, ^772. 822, a somewhat heavy load for 
so precarious a business as the production of a minor metal. Stocks 
of metals, raw materials, and stores amount to ;f 103,244. Debtors 
exceed creditors by £7,332, and cash is /13.097. From this it will be 
seen that even if the terms upon which the loans of £160,000 have 
been obtained can be extended indefinitely, the company would be in- 
convenienced by demands for funds from its subsidiaries in excess of 
amounts contemplated, such as might arise out of inadequate estimates 
of the cost of completion of works. 

THK BRITISH ALUMINIUM COMPANY, LIMITKD. 

Aluminium as a potential or actual substitute for copper, is a metal 
the production of which must always engage the attention of those 
whose business is connected with electrical enterprise. Of the com- 
panies concerned in the production of the metal the British Aluminium 
Company occupies the most prominent position in the public age. 
The capital of the company, including debentures, amounts to 
£1,314,318, and there are loans to the further amount of £160,000. 
The net profit resulting from last year's operations was £120,482 before 
providing for depreciation or debenture interest, but after payment of 
the interest on loans, which enabled a dividend of 7 per cent, to be 
paid on the ordinary shares and sundry wntings-ofi^ to be eflected on a 
fairly liberal scale. The major part of the profit was derived from 
hardly more than a moiety of the capital embarked in the company's 
enterprise, since £733,309 appear as investments in the shares of 
subsidiary and other companies, the receipts from which are set down 
in the revenue account as £15,616, after deducting interest on loans, 
the amount of which latter is not given. 1907 was a hard year for 
borrowers, and the company may have been obliged to pay heavily for 
the money lent to it, but allowing fully for this, the company can have 
received only a small return on. its investments compared to the profit 
from its own trading. This is, of course, due to the fact that the 
works of the companies in which investments have been made are still 
in process of development, and the British Aluminium has indeed 



still to furnish considerable sums for their completion. It is to be 
hoped that the remainder of the £390,700 applied for in the £10 con- 
version shares of 1908, of which £2 only had been paid up at the date 
of the balance sheet, will suffice for the purpose, since the financial 
position therein displayed is not adapted to withstand any severe strain 
on the resources of the company. 

RIO DK JANKIRO TRAMWAY, LIGHT AND POWKR OOMPANY, 
UMITKD. 

This is a company of Canadian origin which has engaged capital in 
London, Paris, Brussels and New York, and has the benefit of expert 
advice and assistance derived from the best quarter in each of these 
centres, all of which is devoted to the electrical development of the 
metropolis of Brazil. It owns concessions in Rio de Janeiro and its 
neighbourhood which are beyond doubt of immense value, and quite 
able to bear the somewhat heavy load of debenture debt which the 
difficulty of raising funds for the completion of works in progress now 
imposes on the undertaking. The developments contemplated were 
referred to in our issue of May 2, and the opportunity afforded by the 
stocks of this company deserve the attention of all investors interested 
in electrical work and in a position to appreciate the rapid progress 
which is taking place in Brazil. 



Aston Tramways.— A public meeting was held at Aston on 
May 28, at which a resolution was unanimously adopted, protesting 
against the action of the Town Council in holding a private meeting to 
consider the tramway question, and condemning the decision arrived at 
to permit the British Electric Traction Company to receive £10,000 
out of the profits made, and further calling for the appointment of a 
tramway committee, to whom the whole question should be referred. 
It was also decided to appeal to the Mayor to withhold the sealing of 
the proposed agreement, and that a deputation wait upon him asking 
him to convene a public meeting of protest. It was also agreed that a 
committee be formed for the purpose of petitioning the Local Govern- 
ment Board on the subject. 



Great Northern, Great Central, and Great Eastern Ag:ree- 
ment. — We are authorised to state that the directors of the Great 
Northern, Great Central, and Great Eastern Railway Companies have 
decided to seek Parliamentary powers with the view of entering into a 
working agreement based upon the arrangements recently approved by 
the shareholders of the Great Central and Great Northern Companies. 
The three companies have already made arrangements for co-operation 
in connection with the movement of their traffic which will tend 
towards economy in working. 



LIGHT RAILWAY APPLICATIONS. 



We give below a list of the applications for Light Railway Orders which were deposited with the Light 
Railway Commissioners in May. It will be seen that the total number of applications is seven, four of which 
apply for powers to construct 21 miles of railway at an estimated cost of ;f 138, 251. The three other 
applications are for amendment Orders, one of which asks for power to alter fares, one for amendment of 
borrowing powers, and one for extension of time for the compulsory purchase of land and for construction. 

Of the new lines proposed three are to be worked by steam on the standard gauge of 4 ft. 8^in. ; and the 
remaining one is of the nature of an electric tramway of the 3 ft. 6 in. gauge. 

List of Applications made to the Light Railway Commissioners in May, 1908, for 

Light Railway Orders. 



Title. 


County. 


1 
Promoters. 


Engineers. 


Mile- 

AGE. 

Altera 


Motive 
Power. 


Gauge. 


Agents. 


I. Bath Electric Tram- 
ways (Amdt.) 


Bath Electric Tramways Limited 


— 


ft. in. 
tion of fares! — 

1 


Paines. Blyth and 
Huxtable. 


2. Bradford Corporation 
(Nidd Valley Light 
Railway Orders) 
(Amdt.) 




Corporation of Bradford 




Amen 
Borro 
ers. 


dment of 
wing Pow- 




Dyson & Co. 


3. Central Essex (Exten- 
sion of Time). 




Light Railways Syndicate Limited 


— 


Exten 
Time. 


sion of 

; 


E. W. I. Peterson 


4. Hatfield Moor. 


York (W.R.) 


Lancashire & Yorkshire & North 
Eastern Railway Companies 


D. C. RaUray 
W. J. Cud worth 


8i 


Steam 4 8J 


A de C. Parmiter 
R. F. Dunnell 


5. Merrivale. 


Devon. 


Duke & Company, Limited 


Prigg & Lindon . . 


Ij 


Steam 4 84 


Adams & Croft 
(Plymouth) 


6. Minster on Sea. 


Kent. 


Geo. Ramuz, R. J. Thompson 
and J. Wright 


F. W. S. Stanton . . 


; 'i 


Electric 3 6 


Carpenter* Wilson 


7. Upper Wharfedale. .. 


York (W.R.) 


P. C. Hemingway, W. H. Ash- 
well and D. Ferguson 


E. 0. Ferguson 


8i 


Steam 


4 8J 


Wyatt & Co. 
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RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

TABLE I.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND LICNTINC PURPOSES. 



Name. 



Aberdeeo' 

Birmingham 

Blaolibani 

Blackpool 



Brl|htop ... ... 

Burnley ... 

Burton^n-frent 
Bury 

Chester ... .7. ' 

Chesterfield ... 

Colchester 
Croydon ... ^ 
Darlington _ ... 
Darwen^.. 
Derby 

^ncaster ^ 
Douglas (I.O.M.) 

Dundee ... 
Bast Ham _ ^ 
Gloucester 

Halifi^ T. .. 

Uford ..^ : . 

Ipswich^. ..^ 

Keighley... ^:: 

KUmarnock .. . 

Kirkcaldy .^ 
Lancaster 

LelUi ...__ •■■ 

Lincoln .^. ^ 

Urerpool .- 
Lowestoft 
Maidstone 
Manchester 

Meiibn "... ^. 
Newport (Mod.)... 

Hottingham ... 
Oldham 

Perth ~ ^ 



Tear Ended. 



May 31. 1907 
May IS, 1907 
_Mar.31,1907 
Mar. 25. 1907 
Mar. 31, 1907 

^ar. 31. 1907 
Mar. 31. 1907 

"Marr31. 1907 
Mi^. 31^1907 

5iir[31,1907 
Mar. 31, 1907 

~Marr25. 19OT" 
Mar Jl, 1907 
Mar.31.19OT 
Mar 31. 1907 
Mar. 31,1907 
Mar. 31, 1907 
Mar. 31, 1907 

Jtfar.31,1907 
Mar. 31, 1907 

May 15,1907 
Mar. 31, 1907 
Mar. 31. 1907 

Mar. 31, 1907 
Mur. 31, 1907 
Mar. 31. 1907 



Plym<mth 

Rochdale... 

Rotherham 
Salford ... 

Southampt^ 
Southport 



Jnne 30. 1907 
May 15. 1907 
May 15: 1907 
Mar. 25. 1907 
May 15. 1907 
Mar. 31, 1907 
Dec. 31. 1906 
Sep. 30, 1907 
Mar. 31. 1907 
Mar: 31. 1007 



Mar. 31, 1907 
Mar. 31, 1907 



Mar. SU 1907 
Mar. 31, 1907 
Dec. 31, 1906 



South Shields .^ 
Stalyb*ge, Hyde, 
Mossiey;ftD*kTd 

Sunderland ^. . 

Wallasey ^7 
Walsall 

Warringto n"." 

West Ham^ ^ 

Wlgan^.. ^ 
Wolverhampton 



tarmonth (Ot)... Mar. 31. 1907 



Mar. 31, 1907 
Mar. 25. 1907 

^afl5,~1907 
Mar. 31, 1907 
Mar. 31, 1907 

MarT 31, 19OT 
Mar. 31, 1907 

MaTSl, 1907^ 
Mar. 31, 1907 

]Mar.31,1907 
Mar 31, 1907 



J)ec., 1899^ 
Sept.. 1901 



Jan.. 1904 



Mar., 1899 
June, 1899 

Dec. 1899" 
July, 1898 



Nov., 1901 
Dec. 1901 

Aug.. 1903 
Jane. 1903 



Line open 
(sinKle 
track). 

MU.Chi. 
27 60 
9 52 



April. 1903_ 
Dec . 1904 
July, 1904 
June. 1 906 
■tune. 1904 
^t.. 1900 
July. 1904 

June, 1902 



July. 1900 
June, 1901 
April, 1904 



9 


70 


17 


50 


♦ 9 


21 


6 


35 


5 


68 


7 


75 


19 


44, 


8 


71 



350,000 

105.000 

1,079,687 
400,337 
424.490 

632,760 
1.192.626 

279,070 
278.892 

100.073 
407,800 



Borrowing 

Powers 
Exercised. 



^17.140 
70,000 



Unex- 
hausted 
Borrowing 
Powers. 



743,037 
328,087 
281.390 

528,027 
902,878 

274,070 
2.52,896 

88,336 
225,525 



32,860 
35.000 
336.650 



104,733 
289,748 

5.000 
25.996 

11.737 
182,275 

19,000 



Total 

Capital 

Bzpendi- 

tore. 



Capital 
Expendi- 
ture per 
Mile of 
Single 
Track. 
_ 12.433 
8.283 



471,760 
903,368 



274,905 
185,325 



92,971 
242.466 



77,662 



Feb.. 1903 
April, 1903 

JanTT 1901 
May, 1902 

"l4ov.,l905~ 
Sept.. 1899 
May, 1902 

.Ian7l903 
Oct., 1901 

JanTigOO 
July, 1900 



35 58 
27 20 
* 8 31 



* 8 2? 
10 21 
27 57 



Mar. 3M907 
Mar. 31, 1907" 



April. 

j;eb., 

April, 



1900 , 


19 40 


1902 , 
1902 ; , 


12 55 
15 2 
* 2 5 


19W" ; , 


9 52 



,1902 I E.I 



92.500 
54,020 

160,442 
151,000 

663,75lJ 

142,603 

116.471 

50,934 

65,000 
200.000 

60.000 
225.000 

98.519 

2.442.600 

129.230 

25.000 
1.875.015 

38.6bor 

264,500 

730.300 
5OT,769 

70.000 
182,856 
354,491 

228.550 
1.192,246 

2(»,539" 
292.000 



J4.200 
54.020 



26.472 

1,993 

82,601 



128.050 
509,119 
461.570 
279,228 

144,500 



I 35.662 
189.819 I 

581.734 
1 439.547 

|_ 73.400 

' J^74.906 

345,000 

'_ 112,500 
I 669,583 

■ 172.397 I 
196.500 j 

134,061 I 
259.470 

294.461 
138.150 j 

I 151,000 r 

' _i 

100.446 " 
353.753 
459.670 
245,861 

|~110,OOC'| 



32.335 
8.000 



8.300 



309 
25.0U0 

269,987 
207 

4.930 
10.385 
111.307 
8.4M 
53.655 
55,447 
397,825 
49,999 

316.346 

2".338 
74.681 

148,566 
68.222 



7,950 
9,491 



116.050^ 
522.663 

30.142 
95,500 

liMlO" 
65,800 



27.604 
156^366 

r.900 

33.367 



' 68,529 
I 68.847 
270,043 
76.293 
85,436 
175.247 

~84,735_ 
55,514 

312,886 
164,064 
127.326 

393.280 

142.396 

114.354 

46.004 

54.078 

89.404 

41.J39 

179.796 

I 39.231 

I 1,901,997 

i 79.231 

26,255 

1,725,845 



35,66 2 
199,424 j 

581,734" 
4'40,4^ 

74,879ji 
215.986 
343,246 : 

123.914 2 
574,853 

_200j8r 
195.412 

T55.422 
258.177 I 

289.691 l~ 
138,917 \~ 
142,947 

101.615 
547,989 
515.212 
254.606 



13.469 
16,195 

11.093 
9.321 

15.994 
13.005 

9.415 
13,757 

127^ 
11,714 

8,673 
J3, 813 

8,584 
11,928 



12,855 
10,186 



Sinking ' 

Fund 

and 

Loans 

Repaid. 

17,169 
4.820 
11.021 
81.647 
54.624 



20,885 
23,012 

"87246 

5,141 
2,557 
4,214 
35.276 
5,540 
J3,658^ 
15.525 



25,932 



13.236 50,554 



48.622 
38,024 



5,904 
332 



1.150 



Income. 



Traffic Other. 1 Total. 



65.853 
14.672 
132,662 
52.811 



834 



66.6 87 
18.213 
136.421 



110,935 
227,495 



7,516 
12,546 
7,687 
7.526 




34.500 1 110,363 



18,288 
13,233 
11,477 
15,538 

9.233 
13,753 

16.284 
16,162 

"87809 
14.399 
13,974 

12.391 
15,749 ' 

12.300 
9.930 

.15.145 
9.3il 

147825" 
10,950 
8,366 

^,530 
20,728 
20.712 
12.730 

9T159 



49,166 


4.889 


3,000 


258,824 


~ 47.613 


^,780 


146.323 


20,775 


3,442 


123.333 


3,993 




333.287 


48,149 


8.544 


129.549 


13,054" 


6.532 


106.098 


4.674 
6,827 




39.891 


1.641 


54.615 


151 




83.750 


"4.943 


"1.267 


46.250 


5.651 




179.062 


6.873 




48.061 


2.819 




1.604,435 


503.941 


238.354 


75,135 


5.076 


... 


25.005 


1.250 


2.000 


1,436,184 


144,197 


320,028 


337291 


2.371 


..: 


180,461 


18,003 
116.340 


1.046 


473,128 


53.668 


380.354 


94,643 


6.119 


70,450 


3.710 
45.355 




132,872 


2M26 


345,000 


16,231 




104,040 


8.517 


9 7 iir 


626,609 


125,701 


46.146 


164.242 


35.659" 


~ 690 


157,230 


39,270 


6,773 


133.360 


7.653 


2,531 


244.028 


15,442 




233.485 


52,094 




127.918 


10.723 


18.592 


145,900 


6,162 
10,831 




89,721 


1.530 


531.494 


11.822 


19.548 


465.985 


55.168 




227,359 


17,260 


18.051 




Motor 


mnibuges 


101.791 


5,424 


1.197 



48.898 
62,076 

157102 
50.518 

10,27r 

_10.989_ 

10.787 

61.091 

10.820 

13.327 

E 37.558 

H 4.184 

^2.030 

20.220 

56.921 
46.435 
14,192 

75.986" 

24.478 

21.262 

8.019 
"^.246 
13,230" 

5,360 
26.380 

5.741 

563.777 

10,937 

5,650 
712,976 



7 264 
32,547 



2,141 
952 ~ 


M,982 
81.606 


359 
4,612 


111.294 
1 282,107 



1,755' 



80,683 

728 62,804 



15.8^ 
80,049 



1,314 



11.143 
14^ 
88.429 
4.331 
12.367 

21,834 



751 r 



87.672 
47.088 
18.033 

28.300 
22.042 
8.241 
8.603 
13.703 



8.479 
27.033 



137.998 I 
927763 I 

7.985 ,2 
31.256 I 
'53.830 I 

I 26,917 , 
I 232,551 

:~49^^ 
18.176 

23.9^ , 
38.766 

72,054" 

42,254 

26.400 

19.204 
116.793^ 
61.101 
43; 183 
2.375 
21.390 



1.995 
1.315 



411 



8.84S 

871.216 

11,286 

8.891 

719.673 



7.819 
33.109 



139.993^ 
94.0/8 



8.3^ 



819 



K368 
307" 



46 
39 



31.286 
84.138 

27.736 
282.881 

81,004 
18,483 

34,038 

88.808 



342 


72.SilO 


630 


42.884 


546 


28,916 


"^336 


19,810 


2.982 


119.778 


1.368 


62.4«l 


640 


43.b23 


45 


2.420 


5J2 


21.902 



TABLE II.— TOWNS WITH SEPARATE GENERATING STATIONS FOR TRACTION AND LIGHTING PURPOSES. 



Belfast 
Bexley . . 
Birkenhead 
Bournemouth 

Cardi(r~...7 
Glasgow ... 

iiuddersfleld 

HuiT :7: 




Mar. 31. 1907 
May 31,1907 

Mm.31.19OT 



Leiceste r... ^^j 
London | 

f'eastle-ontyne, 

Morthampton ...I 

Porumodt h ^ ... , 

Preiton ... 

Reading .7. 

Iheffleld .:. 



M ar. 31, 1907 

^ar. 31. 1907 

Deb. 31, 1906 

Mar. 31. 1907 

"Marr31, 1907 

M«r. 31. 1907" 

Mar. 31. 19077 
Mar. 31. 1907 
Mar. 31, 1907 
Mar. 25, 1907 



Nov.. 1905 
Oct.. 1903 
Feb^.1901 
July, 1902 

May7l9^ 
Oct., 1898 

Feb.7l901 



July, 1899 

Aug., 1897 

Jiay, 1904 

May, 1903 



Dec, 1901 

"JulyTl904 

~Sep^ 19qi_ 
June7l9M 
July. 1903 
Sep.7 1899 



E. 



73 18 

6 73 

23 79 

i 34 35 

♦10 

I 36_50 

165 47 

• 10 55 
33 6 

• 3 20 
27 15 
96 50^ 

_i?7 A 

HioO 6 

Em 56 

53 

*6 

9 



1.225.448 1.060.000 | 165.448 

98.259 '_ J6,984 | 1.275 

366.266^ 357.854 I 

381.554 ' 381,554 I 



8,412 



802.039 
3,100.000 

646.284' 



7^.383 69,656 
2,227.353 ) 872,647 



398.957 




10 
6 



488.673 436.543 

1.340.374 t 1.340.374 

734.838 678,805 

1,4T3,989~ 
~ 128.300 



247,327 
527130 



1,115.784 

94.858^ 

357.991_ 
401,668 

767.109 
3.104,061 

412.902 



436.543^ 

..^ 1.303.815^ 
56.033 677.829 



_28 
17 



E— Eleotrio trolley system. 

« Conferred 



13 
-Horse lines. 



40^ 672.272 

16 224.102 

15 231.658 

28 1.163.646 




( 



249.961 
17045 



10.55 8 
'36.832 



29.876 



] 6.736.737 
1,150.701 

127.374 

670.157 

187.269 

220.783 

1,172.279 



15,232 
13.723 
14.914 
11,664 

20.948 
18.746 

12.512 

16.^7 
13.494 
18.320 

31.077 
'21.711 

14;036 

_23,5I4 
10.888 

J16.742 
17.683 



.060.000 
90.854 
306.891 
3687221 



22.256 
6.130 
507964 
35.518 



13.000 177.832 I 

... 11.419 I 

11.025 54,252 ' 

24,999 83,663 



3,307 181,139 



689,467 , 73.808 9^277 

,679.974 I 547.379 11.122,104 



106,551 
887.381 



1.569 

1.156 

360 

12^564 
8.461 



_12,988 
88.408 
84.0J3 

119.113 
808. £42 



325,819 82,507 44,360 78,115 



3.081 81.196 



436.543 

1.167^263 

651.645 

6.133,'564 
1.029.992 



67.357 
213.248 
46.672 

603*.173 
152.476 



115.546 11.709 



74,775 
33 .270 
41^8 

14M55 
43,515 

2.113 




J21.186 
323.913J 
114.752 
567,694 
810.320 
205,262 

21.542 
770 
98,911 
37.796 
32.661 
276.907 



y891 
^776 
15.296 
14.676 
3,392 

542 
88 

3.103 
150 
972 

2.679 



121.186 
327.794 
116.828 
882.990 
824.996 
; 208.684 

22.0-4 
888 

102.014 
37.946 
33.633 

279.886 



C — Cable lines. * Indicates lines leased. f Lines on which running powers are exercised 

I Horse, conduit, and electric. 2 Surface contact. 

Annual Money Act, which limits amount for esoh flnancisl year. Powers 



not exercised ere lapsed^ 



Google 



468 



THE TRAMWAY AND RAILWAY WORLD. 



[June 4, 1908. 



RECORDS OF ELECTRIC TRAMWAY ACCOUNTS. 

Specially Compiled for "The Tramway and Railway World." 



TABLE I.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 




Plymouth 

Rochdale . 

Rotherham 

Balford 

Southampton 

Southport 

South Shieidft 
Staly bridge. Hyde. 
Moflsley^&D'klnrd 

Sunderl and ^. 

Wana8«y_^.. 

Walsall .:: _^. 

Warrington 

West Ham 

Wigan ^ 

Wolverhampton .. 

Yarmouth (GtO^T. 



6,259 


661 


3.000 


553 


4.389 


... 1 


7,722 


2.810 ' 
1,330 


5*783 1 


_ 359 


1 



8.199 
7.124 



5.910 
33.528 
30,040 

18,080 
5.338 



+ IS. 9 
- lt,i 

+ 2.191 
2.994 



TABLE II.-TO 


WN8 « 


riTH 81 


:PARAT 


E CENER 


lATINC { 


ITATIOI 


N8 FOR 


TRAGI 


HON A 


ND LIGI 


MTING 


PURP08 


E8. 




Belfast 


54.732 
3.229 


12,296 
1.314 


20.277 
1,645 


15,953 
2,658 


103,238 
"8.846 


77,881 
4,142 


111 

127 


34,339 

3.132 


21,175 
1,810 


- ■■•-- 


13,000 


--• 


68.514 


-»- 


9.478 


Bexley 


4.942 


673 


Birkenhead 


15.049 


"5.092 


1 7.506 


5,858 


33,805 


21,903 ' 


11,891 


9.289 


200 


317 


206 


21,903 






Bournemouth 


22,562 


6,175 


10.134 


14.570 


53,U1 


30,582 


1,874 


12,185 


12,756 






6,664 


31.425 


+ 


l.OSl 


Cardiff 


36,893 


9.384 


11,802 


7,094 


68.174 


49,185 




23.138 


19,729 






1,913 


44.780 


' + 


4.405 


Glasgow 


245.021 


86.791 


1 122.126 


31,318 


488.286 


410.586 


3,516 


63,769 


49,777 


9.932 


168,408 , 


51,931 


343.817 


+ 


70,279 


Huddersfleld 


18,959 


3.931 


1 12.086 


5,065 


40.041 


41,155 ; 303 


12.185 


9,808 


806 


12,427 ' 


1.206 


36,432 


+ 


5,096 


Hnll ... 


30.592 


8.933 


21.301 


9,352 


70,178 


51.008 1 818 


12,942 


9,528 


1,224 


10.604 




34.298 


1 -f 


17.528 


Leeds 


87.112 


29,403 


37.440 


17,255 


171,210 


156,584 9,512 


43.005 


38.029 


3,946 


11,481 


373 


96,834 


1 + 


09,282 


Leicester 


41.903 


8.823 


, 10.057 


8.157 


68,040 


_47,588 551 


2V761 


11,872 


396 


13,110 




48.139 






London 


H 202.483 
E 213.906 


69.981 
88,654 


52,221 
84.065 


259,683 
81.478 


884.368 

468,103 


356,893 4*"424 ) 


174.778 


153,155 


1.425 


35,000 


22.285 


386,643 


1 " 


28.896 


M*castle-on-Tyne.. 


56.004 


16.536 


1 20.482 


13,060 


106.882 


102,572 3,071 


34.323 


34,255 


4.366_ 


335 


3.924 


75.959 


' -f 


28,440 


Morthampton 


K 5,763 


1.894 


1,339 


2,290 


11.286 
1,248 


10,798 110 


4'.'353 


3.728 




l'.'355 


"472 


9.908 


+ 


i.ooo 


Portsmouth 


26,501 


7.660 


1 6,029 


5, '565 


45,788 


56.259 353 


19,697 


16,217 


1.109 


6,261 


4,303 


47,587 


+ 


9.023 


Prfwton 


10,071 


4.505 


4,004 


, 2,203 


20,783 


17,163 


5.822 


5,773 




5,568 




17.163 






ft^i^ng 


8.515 


3,725 


2,618 


3,405 


18.263 


15.370 




6,558 


5,607 


145 


3,060 




15.370 






bheffleld ... 


97.590 


20.245 


29.662 20,922 
H— Horse lines. 


168.419 

E-Bl 


111,167 


812 


41,393 
♦Deflc 


25.716 
;i( on Rev€ 


2.203 
nue Accou 


20,000 
nt. 


2.000 


91,312 


, + 


20.667 


' 


ectric troUe] 


r line9. 
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TABLE I. -TOWNS WITH COMBINED GENERATING STATION FOR TRACTION AND LIGHTING PURPOSES. 



Name. 


ApproprU 

Carried 
Forward. 


itlonofNe 
Reserve. 


t Surplus. 

Relief 

of 
Rates, 


Population 
Served. 


Car 

Mileage. 


Passengers 
Carried. 


Passen- 
gers 
Carried 

MUe. 


Average 
Fare 
per 

Passen- 
ger. 

d. 


Average 
Journeys 

l^Id 

of 

Populat'n 

per 
Annum. 


Avernge 

Car 

Miles 

per Day 


Averse 

Total 1 
Revenue 
per 
Car 
Mile. 
d. 


Average 

Traffic 

Revenue 

clr 
Mile, 

d. 


Traffic 
Revenue 

Mile 

of 
Single 
Track. 


Traffic 
Revenue Ope 
per Kxi 
Annum 1 

per Pa 
Head of { 
Populat'n 
Served. 


rating 

>en9e,s 

per 

ssen- 

rer. 

d. 


Per- j' 
centage 

of 

Operating 

Expenses 

to 

Total 

Revenue. 

% 


Aberdeen 


.. 




167,000 


1,888.688 


17.676,008 


11-55 


■95 


105-84 


95 


11-112 


10 332 


2,522 


8/4 


52 


64-97 


Ayr 




992 




33.000 


878,884 


3.603.789 


9-51 


•98 


108-20 


104 


9-637 


9801 


1.520 


8/U 


55 


M-81 


Birmingham ... 


12,000 
































Blackburn 


512 






200.000 


1.002.372 
958,836 


10,094.028 
8,304,218 


10-07 
8*66 


1-25 


50 


105 


13-15 


18-64 


2,219 


S/3 


80 


61 01 


Blackpool 




... 


4,000 




1-58 


... 


109 


12-89 


18-6S 


2,380 




864 


6804 


Bolton 






9,079 


221,000 


2.411,960 
a, 167, 361 
1.118.900 


23.410,690 
46,728.977 


9-70 


114 


105-93 

144 


111-21 


11-07 


1108 


2.650 


10/5 


63 


69-40 


Bradford 


- 




10.000 


324,000 


9-043 


117 


104-09 


10-78 


10*666 


2.347 


11/5 


819 


68-76 


Brighton 


2,410 






128,095 


10,759.310 
ll.%7,498 
3.383.527 


9-62 

9-92 
8 03 


109 


84 


87-68 


10-86 
12-50 


10-40 


2.844 


7/8 


77 


68-11 


Burnley 








165,000 


1,208,880 


1-31 


73 


100 


1239 


3,159 


7/6 


83 


68-86 


Burton-on-Trent 








52,000 


*21,317 
1.276.227 
291, S9S 
278,417 
883,381 


1-072 


65 


58 


8-85 


8-60 


1.529 


5/10 


78 


70-48 


Bury 






2,725 


124,726 


9,944.897 
2,532.778 
2.302.097 
2.514.589 
13,514,918 
3.169.036 


8 
8-687 


1-22 


79-73 


123-33 
92 


9-525 


8-800 


1.854 


8/1 


677 


59-46 


Chester 






38.309 


•97 


66-12 


8-731 


8460 


2,854 


5/4 


62 


68 


Chesterfleld ... 


922 




400 


38,000 


8-36 


113 


60 


125 


10-01 
7-721 


0-98 


1,900 


5/9 


62 


63 


Colchester 






— • • — 


40,540 


711 


102 


62 02 


86 


7-327 
9-76 


1,522 


5/4 ^ 


88 


81-6 


Croydon 


... 




154.342 

50,000 
41,864 
124,000 


1,602,408 
372,912 
240,893 


8-99 


108 


87-56 


103 


9-915 
7*171 


3.125 


7/11 


742 


66-87 


Darlington 


... 




8-5 


•82 


65-38 


92-9 


6964 


1,217 


4/4 


556 


66-88 


Darwen 








2,562,234 


10-63 
9-869 
9-222 


1-2 


61 


71-09 


13-956 
j 10-86 
I 9-529 


13 277 
10 614 
0806 


1.861 


6/4 


807 

64 
17 


61-63 


Derby 


7.950 






E. 849,248 
H. 109. 0S3 


8,381.460 
1.004.914 


1075 
■999 


[ 75-70 




\ ■ 


6/9 \ 1 


88-26 

118-71 


Doncaster 








41.500 
164,500 


4SS.404 


2,753.506 


5-55 


1'05 


66^35 


122 


5-991 
[ 12-672 


5-^ 


1.143 


5/9 


85 


78-71 


Douglas (I.O.H.) 


397 






H. 286,813 

C. 121.333 

1,162,792 

1,062.181 


2,161.667 

700.227 

15,554.905 

15,049,240 

3,182.111 


\ 7-017 
13-3 


1-696 

-878 
•74 


... 1 


70 Sum. 
79 .. 


U-800 


3.235 


1 


144 


63-36 


Dundee 




86 




93 
120 


81 


11-903 


11*748 


2,325 


6/11 


546 


61-38 


East Ham 






5,270 


125.000 


14- 1 
6 


108 


10-64 


10 492 


3.638 


7/5 


50 
83 


61-68 
73 


Glouceiter 








50,715 


510,906 


106 


62-75 


94-93 


6-938 


6*58 


948 


5/7 


Halifax 






178,000 


1.684.978 


18,899,242 


11-62 


•97 


106 


78 


11-425 
9446 


U-228 


1.474 


8/6 


•735 


74-85 


Ilford 


"5" 






70,000 


640,117 
654.283 

256.715 
328.829 
466,919 
194,877 


6.586,754 
5.289,006 
1,935.098 
2.531.277 
4.640,618 
1,353.681 


10-2 
808 


•89 


94 


126 


9106 


2,156 


7/. 


624 


6746 


Ipswich 






73,000 


-965 


75-56 


70-65 


8086 


7-8 


1.429 


5/10 


•73 


7316 


Keighley 








42,000 


7-50 


•994 


46-OT 


100-41 


7*704 


7*497 


1.312 


3/10 


644 


62 
73-79 


Kilmarnock 






'.'.'. 


36,000 

34.065 
44,600 
113,251 


7-09 
9-939 


•84 


64-76 


98-80 


6-279 


6-018 
7-289 


1,492 


4/7 


•654 


Kirkcaldy 




-692 


136-2 


53 


7-556 


1.734 


7/9 


47 


66-20 


Lancaster 


6-96 


-950 


30-35 


92 


6-759 


6-611 


1.117 


2/5 


997 


108 


Ulth 






861,162 


8,519.563 
1,437.946 


9-9 
10-48 


•74 


75-23 


112 


7*531 


7*392 


2.208 


4/8 


504 
64 
766 


66-22 


Lincoln 








52,500 


137.186 
12,119.934 


•95 


27-39 


55 
106^ 


10-226 


10044 


1,938 


2/2 


65-90 
67 


Liverpool 


... 




27,585 


770,000 


122.094,528 


1007 
7-64 
8-85 


1108 

roo 


158-56 


11-315 


11 168 


5.421 


14/8 


Lowestoft 




... 


31.000 


343.190 


2,622,922 

1,186,566 

143,264,501 


84-61 
91-27 


67 


7*89 


7*69 


1,827 


71- 


83 


87-64 


Maidstone 


374 \ ... 




13,000 


157,050 


1*14 


92-5 

~ior - 


9-002 


8633 


710 


8/8 
17/10 


81 
76 


68-44 

63-18 


Manchester 






55,000 


800.000 


19.523,480 


9-23 
1001 
1004 


119 


179 
48-46 


11-12 


1102 


4,556 


Kelson 








42.000 


203.203 


2,055.300 
7.760.404 


•86 


93 


8*645 


8-580 
10106 


1.881 


3/5 


645 


74-70 
"66 00^ 


Newport (Mon.) 


1.384 






75,000 
254,568 


772,753 

2.731.592 


1007 


100-81 


100 


10-311 


2,245 


8/8-15 


677 


Nottingham 




6,744 


17,000 


31.218.691 

18.647,751 

1,681,188 

7,324.347 

9.749.202 


11-43 
10-25 
7-32 


1-06 
M9 
1-14 


123 

116-55 
49-45 


95-50 
104 
91 


12-30 


12- 13 


3,863 


10/10 


62 


66 


Oldham 




3.665 


5,000 


160,000 


1,818,444 
289.681 
721.118 

1.201,364 
618.211 

9,288,933 

i. 143,085 


12-416 


12-248 

8-349 


2.604 

939 

2,084 


11/7 


697 


67-84 


Perth 


1 


34.000 


8-779 


4/8 


723 


003 


Plymouth 








118.000 


10-157 


1-024 


62-07 
95 


90 


10-406 


10-403 


5/4 


72 


60-08 


Rochdale 


2.893 






102,614 


8-11 


1-32 


105 


10*814 


10 753 
10 490 


1.804 


10/6 


73 


86 


Bother ham 






61,500 


5,743,298 
43,614.123 

9,457,396 
4,068,151 

5,6547929 


9-29 
8-27 
8-256 


1125 


93-39 


109-56 


10-767 


2.692 

"Xio2~ 


8/9 


788 


67*87 


Salford 




13,000 


350.000 


1*27 
1-251 


124-6 


115-5 


10*594 


10604 


13/3 


782 


6900 


Southampton ... 








117.300 


80 


70 


10-709 


10 421 


3.050 


8/6 


93 


71-70 


Southport 


75 






31.312 


447,821 


9-08 


107 


129^9 


102-5 


9-905 
10-30 
6-548 


0-741 
1028 


1.691 
2.337 


11/7 

^4/3 - 


66 

515 


00 


South Shields 


- "ff 






112.000 


860,948 


10-09 


1-01 


50^48 


99 


00-80 


Stalybrldge,ftc. 






92.811 


1,422.122 

1,936,425 

862.123 


9.780.464 


6-877 


'951 


101-88 


95-03 


6-642 


1.399 


8/4 


784 


82*3 


Sunderland 






7,124 


170,000 


17,483.132 
7,9U5.451 
4.814.657 

4.965,296 
35.502.836 


11-38 
9-27 


1-006 


102 


76-8 


11*314 

11-94 

10-572 


11-261 


3,687 
3^;330~ 


8/6 


56 


89-06 


Wallasey 


1.539 


1,310 


3,340 


65.000 


1-27 


123 


81-4 
102 
105-42 

87 


U-76 
10388 


15/- 


816 


62-60 
60-727 


Walsall 






100.000 


611,687 


7-592 


1-316 


48 


1,955 


6/3 


82 


Warrington ... 






83.000 


429.788 
2.956.894 
1,492.458 
^66.133 

601,538 


11-55 


-93 


59-82 


10-911 
11*243 


10724 


1.989 


4/7 


60 


637 


West Ham 


4,322 




9,668 


308,284 


13-88 


■789 


115 


10-063 
10-00 


5.159 


7/7 


492 


60-00 
78 


WIgan 


~2"a9r 






61.000 


11,269,947 
9,276,023 
4.296.953 


7-76 
9-601 


1-26 


185 


83 


10-32 


2,456 


20/. 1 


04 


Wolverhampton 






100,900 


1-179 


91-93 


90 


10-886 
1 8-737 


10-727 
8934 


1,763 
1.775 


9/- 


691 


57 72 


Yarmouth (Ot.).. 


2,29* 






35,000 


7-143 


1199 


122-77 


73-97 


12/3 


798 


65 18 



TABLE II.— TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Belfast 


516 


Bexley 


... 


Birkenhead ... 


1 


Bournemouth ... 


1.031 


Cardiff :.. .. 


4,405 1 


Glasgow 

Ilnarderifleld 

Hull 

Leed^-~7:-r.. 


5,02(B~ 
15^000 1 


Leicester 


1 


London 


... 


il*ca8tle-on-Tyne 







... 1 


Portsmouth 
Preston 


T.oas 1 


Reading 


i 


Sheffield 


1 



25,279 



14.856 



8,962 



45,006 ' 



349.180 



16.500 



117,000 



100.000 



164,333 



2,528^ 
69,262 



13.584 



1.000 



5,000 



20,667 



2,060.000 

120,000 
266.762" 
463,495 
232,111 



6,296.886 



266.619 
1.824.743 



1.769.0 



300,000 



90,000 



202.000 



120.000 



80.000 



447,951 



2.624,604 

20.350.367 

1,794,691 

2.956,406 

7.454,321 

3,331.098 

H 13, ^2. 718 

E 16,267.579 



4.26 3.174 
E. 541.713 
H. 31 .664 

8,109.833 



42.945,849 

17757, 2M^ 

ll,696s691 

13.503,610 

24.4 36.164 

224.063.098 

15,252,150 

29.151,545 

75. 024,853^ 

27,467.984 

151.165.027 

183.062,065 

45,506:468 



8-11 



6-46 
8*82 



7*65 



9-31 



8-50 



9-86 



9*92 



8*243 



9*46 
11-25 



5,216,883 

184,072 

20.668.825 



M4.682 
918.^ 



6.804,666 



8,459.742 

_8,Jl^50,179^ 

73.966,299 



10*67^ 
9-65 
7*77 



9-40 



9*35 



8*84 
10-870 



1-70 



» I 123 



113 



48 



046 



95 



065 



002 



15 



072 



96 



898 



106-58 



100-85 



135 



148-71 



213 



127 



109 



157-55 



118 



152 



60 



102-52 



70-5 



110 



165 



128 



11-6(H 



83-32 



92 



U-42 



8-06 



99 



10-893 



11-87 



101-20 I 10-565 

10-79 J 



113-68 



10 38 



9-84 



111*58 I 10-69 



99 



82 
106 



106 



90 



85 



152-92 



112 



104-6 



8-393 



10-093 
12-171 



11-75 



E. 9*78 
H.6- 46 
11-129 



084 

10-66 



2,473 



1.652 



2.261 



2,860 



2,910 



5.055 
2.770 



4,456 
5,352 



0-828 
11-966 

ii-aw^ 

9 S3 
5 80 



3.101 



5,762 
6.944_ 
^71 
2.459 



10^ 
8-78 



9-861 



10 701 



1 0-088 
8-98 



8-787 



5,471 



2^97 

2,476' 

4.174 



10/4 



14/- 



9/3 



16/9 



12/11 



16/11 



13/' 



9/1 



14/- 



9/11 



13/8 



4/11 



9/9 



6/3 
7/10 



12/4 



-58 



1-22 



•687 I 80-84 



-95 



-653 



-52 



-63 



-58 



83-66 



86 88 



63 06 



563 



98 23 



-60 



i'069 
-614 
•57 



100-24 
6674 



•519 

j/e24 

•531 



•53 



•546 



806 4 
61 10 
148-37 



44-86 



84-77 
64 



60 84 



* Applied as special depreciation. 



H— Horse lines. 



G— Electric trolley systen). 
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TABLE I.— TOWNS WITH COMBINED CENERATINC STATION FOR TRACTION AND LICHTINC PURPOSES. 





Average 
Operating 
ExpenKes 
per Car 

Mile 

(excludi'g 

Power 

Cost). 

d. 


Average 

Operating 

Expenses 

per Car 

Mile 

finolading 

Power 

Cost). 

d. 


Average 

Number 

of 
Cars in 

Use 
Daily. 


Number 

of 

Cars 

in 
Stock. 


Average 
Speed 

l«)ur. 
Miles. 


Average 
Car 

Hours 


Average *I 

Distance nv. 

of ^\ 

Id. Fare. ^ 

MiUs. 


erage 

'are 
arged 

d. 


OporaUng EzponBot per Cftr Mllo. 


Board 

of 
Trade 
1 Units. 


Cost 

per 

Board of 

Trade 

Unit. 

d. 


i Boara 

of Trade 

Units 

used 

1 per oar 

mile. 


Name, 


TraAo. 

d. 


General. 
d. 


Repairs 
and 

Malnten- 
anee, 

d. 


Power. 

d. 


Total. 

d. 


ilb6rdt«n 


4-595 


6*064 


44 


69 


7 


704 


1 1-31 


-81 


2-625 
2-087 


1027 
1148 


-943 

-729 


1*469 


8*064 


1.906,218 
375,436 


I 17 


118 


Ayr 


3-964 


5-234 


10 


19 


8 


130 


1 1-88 


-T8 


1-270 


8284 


1-28 


-iO 


Birmingham 


























7-04 






II 


Blackburn 


5-38 


802 


26 


48 


7-flO 


364 
400 


1-88 


-78 


2-82 


•72 


1-76 


2-€4 


1,853.272 


1-43 


I'ii i 


Blackpool 


513 


7-48 


24 


61 


8 






3-67 


•91 


1*55 


2-35 


748 


1.261,946 


1-70 


i*» 


Bolton 


4-47 


612 


58 

, 136 

32 


96 


n 


933 


i*fO 


•TO 


2-518 


639 


1*313 


1-656 


6 126 
7-412 


3,619,390 
9.582.871 


1 10 


lie 


Bradford 


5-292 


7-412 


239 


vm 


2.040 


1-80 


801 


2-891 

I'm 

2-836 

270 
2-204 
2-265 


925 

•784 
•963 
-93 
-729 
1-078 


1-476 


2120 


114 


1-8 


Brighton 


4-99 


7-40 


50 


H 


512 


1-81 


73 


1*407 


2-412 


7 402 
8218 


1.798,905 


1 80 


, lii 


Barnlay 


518 


8-218 


27 


46 


1 


406 


138 


-88 


1-387 


3*032 


2,525.135 


1 48 


1 S'OO 


Burton-on-Trant.. 


4-61 


6-23 


9-79 


ao 


« 


181 


1*38 


•70 


•98 


1*62 


683 


1 551.758 


138B 


1-iO 


Bury 


3-689 


5-282 , 


47 


7-88 




1-83 


88 


•756 
, -419 


1-593 


8-888 


! 2.012.840 


•00 


1 i'« 


Chester 


3-762 


5-364 


1 6*4 


13 


8 


115 


1-81 


70 


1-602 


8-304 


266.856 


1*75 


, 01 


Cheaterfleld ^... 


3-56 


5-20 


6 


12 


718 


106 


138 


•78 


2-344 
2-492 


•554 


-670 
*794 


1*641 
2-117 


8*300 


361,421 


1-88 


: I'M 


Colchester 


4-159 


6-276 


10-68 


18 


6 18 


171 


] 1*13 


•97 


-873 


0276 


498.758 


1*80 


1-11 


Croydon 


4-661 


6-673 


48 


60 


688 


725 


318 


•68 


2-798 


-777 


1-086 


2-012 


6073 


1,511.590 


3-00 


1-000 


D&rltn^toii 


3284 


4-723 


11 


~16 ^ 


•i 


151 


, loto 


•83 


2-^ 


-432 


•567 


1-439 


4733 


429.105 


1*38 


118 


Darwan 


5-817 


8*587 


6 


17 


8-78 


108 


1-08 


-81 


3-196 


•728 


1-893 


2-770 


8887 


395.096 
1,137.705 


1 78 


1-04 


Darby 


E. 4-318 
H. ... 


6-327 
10-837 




89 

5 






... 1 3-16 
... i 3-294 


-577 
•358 


-581 
•741 


2*009 
6*444 


8*387 
10*837 


1*90 


I'H 

11 


Doncaster ... 


2'9T4 


4-716 


13 


25 


T-8 


222 


1-38 1 


-8 


1-7 


-482 


-792 


1-742 


4-716 


575.470 


1-80 


I-lt 


BouglM (I.O.II.) ... 


4-897 


8-029 


H 24 Sum. 
C 9 „ 


43 1 

14 ^ 


8 


It 1-8 1-SS 
- 1 l-Sf? 1-18 


Sum. 


[ 2-365 


1-033 


1-499 


3-132 
2-373 


8030 




i 1 


Dundee 


4-934 


7*307 


42 


60 


88 


528 


1-188 


■786 
-Of 


2-893 


•774 


1-267 


7307 


2,207,559 
1.095,511 


1 38 


-''•^l 


East Ham 


4-999 


6-546 


25 


40 


7 


448 


1-67 


2-915 

2-526 


-687 


1-397 


1-547 


6840 


15 


Gloucester 


3-87 


5-10 


15 


30 


6-7S 


317 


1-80 


08 


•646 


•705 


1-225 


8103 


637,491 


1 00 


1-U 


Halifax 


5-751 


8*552 


57 


96 


T-l 


912 


1-80 


77 


2-886 


1125 


1-740 


2-801 


8-803 


3,033,499 


1 80 


i-tf ! 


Ilford 


4-778 


6-372 


14 


22 
36 


7*8 


2:«l 


1-878 
1 83 


•74 
093 
004 


3 053 
2-806 


-904 
635 


•821 


1-594 


0-878 


897.916 


1 146 

I'TO 


1-3U i 


Ipswich 


4-26S 


5-916 


19 


8-80 


216 


-825 

-434 


1*651 
"T^8^ 


8*916 


720.246 


I 101 


Keighley 


3-306 


4-854 


7 


12 


7-81 


126 


3-38 


2-3^9 


•513 


4884 


227.137 


-88 


Kilmarnock 


3-lM 


4-598 


9-11 


14 


T-«a 


121 


1 


2*182 


•545 


-466 
*406 


1-405 
i-65i 


4-808 


369.561 


1-38 


t 13 


Kirkcaldy 


3-305 


4-956 


18 


22 


•4 


184 
96 


1-80 


'64 


2-437 


-462 


4080 


685.269 


1188 


1-407 


Lancaster 


4-687 


6-936 


6 


12 


8 


1-019 


080 
88 


2*793 
2*476 


1-064 


•830 
-66 


2-249 


0030 


240,820 


1817 


1*838 , 


Ulth 


3-828 


4-985 


21 


37 


7 


315 


186 


-692 


1-157 


4008 


971,699 


1026 


118 ; 


Lincoln 


4-905 


6-699 


4 
389 


8 


7 


72 


1-78 


438 


2-513 


1-477 

1079 

•60 


-913 
T-631 


1-796 
1-980 


6 000 


164.314 

20.381.934 

^,551 

206.932 
25.072.791"' 

252,546" ' 
1,153,398 
4.316.656 1 
3.453,037 ! 


1-80 


1107 


Liverpool 


5-655 
415 
3-854 


7-635 


494 


8 


5,446 


3-378 1 


•48 


2-945 


7*038 


1-m 


1-888 


Lowestoft 


6-37 


14 


19 


8 


196 


univ'rs'l p enn] 


rfare 


2-56 


•99 


2-22 


087 


314 


104 


Maidstone 


6-160 


5 


7 


8i 


7166 


1 1 




2*066 


1*002 


-786 


2-306 


016 


1-18 


l-« , 


Manchester 


500 


703 


425 


566 


T-87 


6.175 


SIS 


86 1 


304 


-98 


-98 t 


2-03 


703 


1380 


1« 


Nalson 


3-971 


6-457 


6 


9 


10 


108 


1 1 




2*494 


•452 


1-025 


2-486 


0-487 


8 


1-M 1 


RBwport (Hon.) ... 


4-779 


6-794 


26 


40 


6-67 


390 


in 


61 


2-305 


-944 


1*530 


2*015 


8-794 


1-38 


i-4i 


Motttngham 


5-14 


712 


77 


115 


6-80 


15 


108 


88 


2-94 1 


1-10 


1-10 


1*98 


7*13 


188 


1-61 


Oldham 


i-2Srf 


7146 


48 


80 


6-80 


864 


118 


871 1 


2*653 


-570 


1075 


2-848 


1-80 


l-Oi 


Perth 


3-473 


5-294 


8 


12 


6-88 


120 


101 1 


073 ' 
75 


2*619 

2-267 
2-725 
2-937 


•708 


-146 

1-715 
•878^ 
•843' 


1-821 


8-884 


279,694 


1-48 


vn 


Plymouth 


4-999 


7-276 


28 


42 


7-88 


336 


1-78 


-908 

•462 
•860 


2*386 
1828 


7-376 
0888 


938.006 
1,896,278 
1.103,804 


1-78 


vu 


Rochdale 


4-065 


6-028 


33 


59 


7 


495 


114 


95 
68 


1-10 


too 


Rotberham 


4-640 


7-318 


17 


31 


8 


272 


18 


2-678 


7*818 


1*80 


1188 1 


Balford 1 


4-418 


6-476 


125 


177 


7-78 


2.125 


180 


80 


2791 


-662 


•965 


2068 


0-476 


7.983,603 


1881 


i-n 


Southampton 


"5^366 


7-679 


4S 


51 


7 


557 


138 


78 


2*947 


•944 


1-475 


2-313 


7870 


1,333.050 


100 


1 w 


Southport 


4-282 i 


6017 


14 


26 


68 


210 


1*8 


™ 1 


2415 


•883 


•981 


1-735 


0018 


504.385 


100 


1 18 


South ShieldB ... 


3-37 


5*20 


15 


35 


ite 


222 


100 


08 1 


2*16 


-79 


•42 


1-83 


8-30 


710.234 


1-44 


18T 


Staly bridge, etc. . 


3-840 


5-389 


41 


55 


6-18 


577 


138 


8 


2-515 


-630 


-695 


1-549 


8-880 


2.203.128 


10 


l-8i0 


Sunderland 


4-374 


6-379 


46 


70 


7 


726 


1-M 


88 


2-879 


-845 


•650 


2-005 


6*879 
7B08 


1,826.167 


1-00 


118 1 


Wallasey ... 


5-082 


7-562 


29 


35 


T 


435 


1-80 ' 


88 


3*26 


-89 


•931 s 


2-48 


1.316,215 
662.582 

610,115 1 
3,797,337 ' 
2.369.000 1 
1.582,325" 


1-03 


IBS 


Walsall 1 


4-760 


6-314 


17 


28 


T 


356 


1-af 


83 


2'687 


•949 


1123 


1-555 


6314 


1-80 


1088 


Warrington 


4-821 


6-950 


11-386 


21 ' 


016 


182-17 
1.040 


128 


803 


2*790 


-815 


1216 
-853 , 


2- 129 
1-484 


0-080 


1*80 
-00 


la 


West Hun 


5-314 


6*798 


80 


100 


H 


1*86 


"• 1 


3-723 


-738 


0-796 


i-l8 


WIgan 


5-62 


8-07 


48 


67 


8 


960 


1 1 


' 2-543 1 


1*33 


175 1 


2*45 


807 


1-80 


1*08 


Wolverhampton ...' 


4-252 


6095 


30 


43^ 


•4 


420 


1 188 


807 


2-487 1 


•823 


-942 


1-843 


0008 


1 180 


1-08 ; 


Yarmouth (Ot.) i. 


412 


5-693 


22 


31 


6 


334 


1 1 


2*612 1 


•742 


-766 


1*573 


8603 


539.902 , 


1 78 


•807 t 



TABLE II.-TOWNS WITH SEPARATE CENERATINC STATIONS FOR TRACTION AND LICHTINC PURPOSES. 



Works 

































Cost. 




Belfast ... ... 


3-96 


4*68 


199 


232 


8-78 


1,931 


2 33 


40 


2-48 


•56 


•92 


72 


408 


6,434.835 


-80 


in 


Bexley 


5-539 


7-904 




16 


7-8 




1 31 


•00 


2-885 


1174 


1*470 2 


375 


7004 


408,497 


1-801 
•88 


1-tt 


Birkenhead 


5009 


607 


4355 


59 
81 


7 188 
601 


509 


1^ 


-H 


2-727 


-922 


1-360 1 


061 


0-070 


2.398.274 


181 


Bournemouth 


5*29 


7*27 


57 


1.026 


1 10 


•87 


3-07 


•84 


1-38 1 


98 


T-S7 


2,676,833 


1800 


191_ 
1-84 

1*38 

"roT" 


Cardiff 


5-311 


5*95 


87 


130 


6-80 


1,104 


2 


3-374 
2-890 


-858 
1023 


1079 ! 


64 


8-08 


4,842.074 

24.974,056 

"^ 3,722,598 

3,582.831 
13,091.475 

5; 349.665 


88 

301 
33 


Glasgow 


5*353 


5-721 


543*98 


780 


7-01 


7,616 


2-20 


•48 


1-440 


369 
67 


8-721 


HuddersAeld ... 


4-65 


5-32 


44-25 


70 


06 


708 


138 


•83 


2-52 


-52 


1-61 


8-32 


Hull 


4-93 


5*69 
5-58 


71-25 


116 


10 


1,140 


S-7B 


■86 


2-48 


-73 


1-72 


76 


8-00 
8*98 
4908 


-63 

33 

388 


in 


Leeds 


502 


186 
92 


270 


7-Sl 


2.790 


1-00 


•84 


2-84 


•96 


1-22 


56 


1-78 1 

1*00 1 


Leicester 


4-965 


140 


8 


1.472 


818 


488 


3018 


■635 


•724 


588 


London 


H 5-622 
E 5-704 


10-117 
6-906 


466 
420 


723 
671 


6 

8-8 


6.291 
6,300 


... 1 ... 


3-506 
3-156 


1*212 
1-308 


904 4 
1-240 1 
1-15 


495 
202 
74 


10*117 
0800 


32,782,702 
"7.659^^60" 


800 


3 08 


N'eastleon Tyne... 


5-23 


6*04 


111 


187 


7 


1.665 


1-80 


•00 


3-15 
2-55 


•93 


S-07 


41 

-ev 


100 

1 is 

1-378 
l-4«-| 

-i^o»-l 


NorThampton 


399 


500 


16-50 


22 


00 


264 


184 


•00 


-85 


•59 1 


01 


800 


878.889 


Portsmouth 


4*384 


4*991 


73 


100 





15 


1-80 


-80 


2*891 
2-671 


-835 

1-195 


■668 


607 


4801 

0-814 


2.230.460 


800 


Preston 


4-929 


5-514 


20 


30 


7-30 


360 


1 


•08 


1-063 


585 


1,461.304 


-388 


Reading 


3-88 


477 


25 


36 


7 


400 


1 47 


•00 


2*224 


•973 


•684 


889 


4-770 


1,090.416 


78 


Shemeld 


5-202 


5940 


178-23 


263 


0-787 


2,940 


8-80 


88 


3-442 


•714 


1046 

1 


736 


8040 


11,546.500 


381 


1 007 



C'-Cable line. 



E^Eleotric trolley system, 



H— Horse lines. 



* And general. 
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RATING OF LIGHT RAILWAYS. 

Judgment by House of Lords. 

The House of Lords on May 8 gave judgment in the appeal of 
Wakefield Corporation v. Wakefield and District Light Railways Com- 
pany. The point involved in the case which has been frequently 
reported when before the courts below, was the important question 
whether light railways laid on public roads by authority granted under 
the Light Railways Act, should be rated on their full net annual value, 
or only on one-fourth of that value, as in the case of railways, the 
reductions for railways being made under the provisions of the Public 
Health Act, 1875. The light railways in question are laid in the streets 
of Wakefield. The local justices held ihai ihe respondents were liable 
to pay on the full net annual value. The King's Bench Division, on 
appeal, reversed this judgment, and found that the liability was only 
on one- fourth of the net annual value. The Court of Appeal took the 
same view. aMi the Corporation appealed to the House of Lords. 

The Lord Chancellor, in giving judgment, said it was clear the 
structure was a railway, and that it was constructed under the powers 
of an Act of Parliament. He did not think it necessary to repeat what 
the judges in the courts below had said. The only point on which 
there could be any difficulty was the question whether the land was 
used only as a railway. He thought the user referred to in the Public 
Health Act was the user by the occupier who was to be rated. In 
these circumstances, the view of the Court of Appeal should prevail, 
and the judgment of that court should be affirmed. Lord Macnaghten. 
Lord James, and Lord Atkinson said that they were of the same opinion, 
and the appeal was accordingly dismissed. 



UNDERGROUND RAILWAYS COMPANY. 



An extraordinary meeting of the Underground Electric Railways 
Company of London, Limited, was held on May 11, for the purpose of 
considering the scheme for dealing with the company's profit-sharing 
notes. Sir Edgar Speyer. who presided, addressed the meeting at 
great length. He said that the result of their six years* labours had 
been very disappointing. The adverse circumstances with which they 
had had to contend included unfavourable money markets, delays in 
completion of the railways, and added capita! expenditure owing to 
the requirements of the local authorities. They had also suffered from 
the introduction of motor omnibuses, which, without benefiting 
themselves, had caused heavy losses to others. The extent to which 
fares had been reduced was another trouble. The burden of rates and 
taxes was severe and unwarranted. The rates and taxes paid by 
London underground railway companies during six months were the 
following percentages of their gross receipts : Metropolitan District, 
9 ; Baker Street and Waterloo, 61 ; Great Northern, Piccadilly, and 
Brompton. 599 ; Charing Cross, Euston. and Hampstead, 5 65 ; City 
and South London, 3-48 ; Central London. 10*96 ; Great Northern and 
City, 4*53 ; Metropolitan, 6 88. The net surplus of the Baker Street 
and Waterloo, the Piccadilly, and the Hampstead Railways, after 
paying fixed charges for the half-year ended December 31 last, was 
£9>3^9i while the rates and taxes paid for the same period was ;f 15,572. 
He protested against such treatment, and said there was a very strong 
case for the total exemption of underground railways from local taxa- 
tion, except in respect of their surface works. The expectations as to 
traffic when the company began were too sanguine, but it seemed 
probable that the uneconomic period would soon come to an end. The 
fares to be charged by railways, tramways, and omnibuses were still in 
an experimental stage, and the time could not be far distant when they 
would come to a fair and remunerative basis. There might be a pooling 
of all the transportation companies' earnings, with one central manage- 
ment. He subsequently advocated the formation of the Traffic Board 
recommended by the Royal Commission, and then said that their 
undertaking from the engineering side had been an unqualified success. 
A great increase of traffic would come to the four railways in which 
they were interested, as the lines became better known, as the popula- 
tion increased, and as monetary stringency passed away. Sir Edgar 
then explained the scheme (details of which have been published) for 
the issue of /i.ooo,ooo 5 per cent, prior lien bonds, /3,ooo.ooo four 
and a half per cent, bonds, and ^3, 200,000 six per cent, income bonds, 
and for the exchange of certain of these securities for the ;f 7,000,000 
of profit-sharing notes, with arrangements for meeting interest. The 
scheme was unanimously adopted. 



Qerman Railway Electrification.— It is announced that the 
Prussian State Railway authorities intend to adopt electric traction 
on lines from Leipzig to Magdeburg (80 miles), and from Leipzig to 
Halle (23 miles). This decision follows on experimental electric running 
for some months on Berlin suburban lines. It is proposed to run 
shorter but more frequent trains than has been the case with steam 
traction. Careful records are to be kept, so that the comparative cost 
of steam and electric working may be ascertained. 



FINANCIAL REPORTS. 

Kal«:ooriie Electric Tramways (W.A.).— The report for 1907 
shows that the gross receipts were ^48,008, as compared with ^51,379 
for the previous year, while the net profits amounted to ;f 16.270, 
against /i 7,546 for igo6. 

Loss at Heywood. — On the past year's working of Heywood 
municipal tramways there has been a loss of over ;f 1,000. The Elec- 
tricity and Tramways Committee have resolved to ask the Finance 
Committee for a sum equal to a penny rate towards the loss. 

South Shields Corporation Tramways.— For the past financial 
year the revenue was £29,762, and the working expenses were /'i8,oo3. 
The gross surplus of ;f 11,759 shows a slight decrease as compared with 
the previous year. After paying debt charges, there is a net balance 
of ;f2,884. 

Coventry Electric Tramways. -The directors announce a 
dividend of 3^ per cent. (7s. per share) for the year, carrying ^3,900 
to reserve for depreciation and ;f 114 forward. The directors proposie 
to apply ;f4,ooo in reducing the company's indebtedness to New 
General Traction Company, Limited. 

Blaclcpooi Corporation Tramways.— The report for the year 
ended March 31 last states that 168,212 fewer passengers were carried 
than in the previous year and 15.567 fewer car miles run. The income 
was ;f 53.740, against ^56.586 in the previous year, and the disposable 
balance, after paying all expenses, was £6,410, against £10,042. 

Preston Tramways. —A statement submitted by Councillor 
Crompton to Preston Town Council shows that the tramway receipts 
for the past financial year amounted to £38,256. After paying work- 
ing expenses, the gross surplus was £15,190. After paying debt 
charges, etc., there is a profit of £3,187, which is transferred to the 
depreciation fund. 

Kidderminster Tramways.— The gross receipts of the Kidder- 
minster and Stourport Electric Tramway Company for the year amount 
to £6,334. being a decrease of £18 as compared with 1906, and the 
expenses to £3.268, an increase of £67. The profit has been applied as 
follows : To reserve and renewals fund, £500 ; to dividend at the rate 
of 4} per cent., £2,574 ; leaving to be carried forward, £31. 

Newcastle Tramways. — Mr. Ernest Hatton, engineer and general 
manager of Newcastle Corporation Tramways, in a return made to 
the Tramways Committee for the year ended March 31 last, states that 
the traffic receipts were £205,322, equal to iii7d. per car mile, as 
compared with £205,262 or ii'56d. per car mile in the previous year. 
The working expenses were £116,852, against £107,319. After paying 
debt charges, the net surplus was £19,478. 

Merthyr Electric Traction and Ligrhting: Company.— The 

report for 1907 shows that the gross receipts were £17,344. After 
deducting all expenses, including debenture interest, and placing £1,000 
to the renewals provision account, there remained £4,347, making, 
with £436 brought forward, £4,783. The preference dividend has been 
paid and the directors recommended a dividend of 5 per cent, on the 
ordinary shares, leaving £533 to be carried forward. 

Results in Bury.— At a meeting of Bury Tramways Committee it 
was reported that the net profits on the Bury sections of the tramways 
for the past year were estimated at £4,606, as compared with £5,225 
for the previous year. The manager pointed out that the falling off 
was accounted for by the fact that the financial year just completed did 
not include any Easter holidays. It was decided to allocate the profits 
to the rates and the reserve fund. 

Tynemouth and District Electric Traction Company.- -The 

total revenue for 1907 was £12,846. The directors propose to place 
£572 to provision for renewals, and recommend the following allocation : 
Depreciation and reserve account (it will then amount to £9,069), £500 ; 
capital redemption fund, £500 ; dividend at the rate of 5 per cent, per 
annum on the cumulative preference shares, £1*525 ; dividend at the 
rate of 4 per cent, per annum on the ordinary shares, £1,856 ; balance 
to carry forward, £226. 

Johnson and Phillips, Limited.— The directors' report states 
that the profit for the past year amounted to £31,529, which with 
£11,451, the balance brought forward, makes £42,981. From this is 
deducted depreciation on buildings and interest on debenture stock 
and £500 written off investments, leaving an available balance of 
£27,123. The directors propose a dividend at the rate of 7 per cent, 
on the ordinary shares, and £8,000 is transferred to reserve, leaving a 
balance of £6,873 to be carried forward. 

Northampton Tramways.— The accounts for the year ended 
March 31 last show that the receipts were £21,940, against £22,084 i° 
the previous year, and the working expenses were £13,236, against 
£12,532. After meeting capital charges there is a net surplus of 
£1,772, against £2,355. Out of the surplus, £500 is paid in relief of 
rates, and the balance is carried to reserve fund, raising it to £4.814. 
The working expenses for the electric cars are equal to 5'26d. per car 
mile, or an increase of '26d., entirely due to higher cost for power and 
for repairs. 
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Potteries Electric Traction Company.— The directors' report 
for 1907 states that the revenue amounted to £1 1 1,670, being an increase 
of ;f2,404. After deducting expenses, including /ii.jSi for debenture 
and other interest, there remains a surplus of /27,874. To this has to 
be added /616, brought forward. The directors recommend to place 
to renewal fund /3.500 ; to place to depreciation and reserve account 
£2,500 ; a dividend at the rate of 4 per cent, per annum on the ordinary 
shares, and to carry forward /441. The depreciation and reserve 
account will then stand at /ig.ooo. 

First Year's Profits at Erdington.— At a meeting of Erdington 
Urban District Council, the report of the Tramways and Electric Light 
Committee on the working of the tramways for the period from April 
22, 1907. when operations began, to March 31, 1908, was submitted. 
It showed that after paying all exp)enses there was a profit of /i,96o. 
The gross receipts were ^6,254. The Council resolved that out of the 
surplus, /600 should be placed to a reserve fund and invested in 
Consols, and that the balance of ;^i,36o should be paid over in relief 
of rates. 

Loss at Stalybridge.— At a meeting of the Stalybridge, Hyde. 
Mossley, and Dukinfield Tramways and Electricity Board, Mr. W. E. 
Wood, chairman of the Finance Committee, said the loss for the past 
year was a little over ;f 10,000— a considerable reduction on previous 
losses. Next year they might hope for still better results. It was 
satisfactory to know that this loss compared well with £\t,ooo in two 
former years, and £14,000 in another year. They had turned the 
corner, and they could look forward to success and prosperity in the 
near future. 

Auclciand Electric Tramways Company.— The report for 1907 
states that the total revenue amounted to /i40,45i, and, after deducting 
expenses and debenture interest, setting aside £10,000 for depreciation, 
and including £3.101 brought forward, there is a disposable balance of 
£32,823. The directors propose a dividend at the rate of 6 per cent, 
per annum on the ordinary shares, transfer 1,000 to reserve, and carry 
forward £2,165. The Board state that the reduction in the dividend 
was considered a prudent step, in view of the fact that the new capital 
recently issued has not as yet become remunerative. 

Lincoln Corporation Tramways. — The report for the year 
ended March 31 shows that receipts were £6,048, and the working 
expenses £3.692. After allowing for capital charges there is a deficit 
of £148. As these tramways are equipped on the G.B. surface-contact 
system, it is of interest to note that the working expenses per car mile 
were 6 id., compared with 6 7d. in the previous year. Only £54 was 
spent on maintenance of the G.B. equipment, and most of this was 
caused by trouble at a railway crossing. The energy consumed per 
car mile was i'io8 units, compared with 1*197 i" ^^ preceding year. 

Swansea Improvements and Tramways Company.— The 
report for the half-year ended December 31, 1907, states with regard 
to the tramways undertaking, that the directors have decided, in 
addition to the depreciation and reserve fund, to build up out of each 
year's revenue a fund for defraying or equalising the cost of extra- 
ordinary renewals. They have accordingly set aside out of the year's 
profits £2,500. The gross receipts amount to £27,816, being an 
increase of £2,741. A dividend is recommended on the ordinary 
shares at the rate of 3 per cent, for the year, leaving £1,531 to be 
carried forward. 

Buenos Ay res Tramway Companies.— At a meeting of holders 
of 5 per cent, conversion debentures stock of the Buenos Ayres Grand 
National Tramways Company, held in London on May 15, resolutions 
were adopted authorising an increase in the amount of the stock by 
^200,000 to provide funds for the completion of the electrification of 
the lines, for the extension of the system, etc. At a meeting of holders 
of similar stock in the Buenos Ayres New Tramways Company, it was 
agreed to increase that stock by £100.000 for like purposes. Meetings 
of other stockholders of the two companies were also held, and resolutions 
connected with the joint arrangements were passed. 

Leeds Corporation Tramways. At a recent meeting of Leeds 
Tramways Committee, Mr. J. B. Hamilton, the general manager, 
submitted his abstract of results for the year ended March 31 last. 
The total receipts were £340,368, being an increase of £177,317. and 
the gross surplus was £163,051. This sum, with minor items, is 
allocated as follows : Interest on capital, £31,802 ; income tax, £4.384 '■ 
contribution to sinking fund. £37,452 ; permanent way renewals, 
£21,252: written off provisional orders, £385; transferred to aid of 
rates, £66,246. The gross surplus of £163.051 is an increase of 
£6,467 over the previous year, but the amount paid in relief of rates 
is about £5,000 less than a year ago. This is accounted for by a 
larger sum having been spent on track renewals. 

Soutli Metropolitan Electric Tramways. — The directors' 
report for 1907 states that the total revenue amounted to £51,370 
After deducting expenses, including £6,000 for interest on debenture 
stock and providing for payments to local authorities under agree- 
ments amounting to £1,230, there remains a surplus of £8,477, making, 
with the balance brought forward, a total of £8,816, which the 
directors recommend should be appropriated as follows: To the 
dividend on the preference shares for the year (already paid), £8,386 ; 



to be carried forward, £430. Traffic receipts derived from the working 
of the tramways amounted to £41,413, being an increase of £23,688 
over those for the previous year, when the tramways were being opened 
in sections, consequently no useful comparison is yet available. 

Salford Tramways.— Mr. G. W Holford, general manager of 
Salford tramways, has presented to the Tramways Committee the 
accounts for the year ended March 31 last. These show that the total 
revenue was £244,048, and the working expenses £147,286, leaving a 
gross surplus of £96,762. After paying £25,985 for rent of lines and 
£41,971 for interest and sinking fund charges, there was a net surplus 
of £28,806. Out of this latter amount the Committee propose to pay 
£18,000 to relief of rates, and to carry the balance to the depreciation 
and renewals' fund. This fund now stands at ^80,000, and the total 
paid in relief of rates since the beginning of the municipal tramway 
undertaking is £79,000. The receipts for the year show an increase of 
£6,000 over those of the preceding twelve months. 

5outli Staffordshire Tramways (Lessee) Company.— The 

report of the directors for 1907 states that the total revenue, including 
a dividend of 3 per cent, on the preference shares of the South 
Staffordshire Tramways Company, amounted to £49,786, against 
£43,741 for the preceding year. The expenditure (including interest 
on loans) amounted to £45,562. The profits amount to £4 223, which, 
with the amount brought forward, makes a total of £4.835. Debenture 
interest absorbs £1,668 and £500 has been placed to renewals account, 
leaving a balance available for distribution of £2.667. The directors 
propose to place to sinking fund £700, to pay a dividend at the rate 
of 6 per cent, per annum on the cumulative preference shares for the 
six months ended January 15, 1905, and to carry forward £467. 

Lisbon Electric Tramways.— The accounts for 1907 show a net 
profit of £62,802, which, added to the balance of £15,711 brought 
forward from last year, gives a balance of £108.514. From this 
amount £35.000 has been placed to depreciation, and after writing 
off £9,077 from this account for renewal of permanent way the balance 
to credit of depreciation reserve account amounts to £135,922. The 
amount of £5,000 has been added to the credit of exchange reserve 
account, making the total of this account £20,000. After providing 
for the above an available balance of £68,514 remains, out of which 
the usual preference dividend, amounting to £25.533, has been paid, 
and the directors recommend the payment of a dividend of 5 per cent, 
on the ordinary share capital, leaving £13.271 to be carried forward. 

Perth (W.A.) Electric Tramways.— The eighth annual report 
of the directors of this company shows that the gross receipts amounted 
to £75.041. as compared with £78.542 for the previous year. The net 
profit is £31,176, against £35,260. The discrepancy is largely explained 
by the fact that an exhibition was held in Perth in 1906. The total 
expenses in 1907 were £40,732, as against £40,368. A balance of 
£8,445 is available after payment of interest on sinking fund and 
debentures. Out of this sum £1,500 has been expended on capital 
account, and this amount is carried to the reserve account of undivided 
profits. Of the balance, £1,000 is placed to the cash reserve fund, and 
£5,000 is the amount of the dividend on the ordinary shares at 5 per 
cent. The balance carried forward amounts to £945. During the year 
1,178,716 car miles have been run, and 7,790,934 passengers have been 
carried. The earnings per car mile are I5i7d., and the expenses 
8 29d. 

An Argentine Tramway Trust.— The Campagnie Generale de 
Tramways de Buenos Ayres, which was formed as a tramway trust 
about a year ago by Belgian and German capitalists, has issued a state- 
ment in which it is said that the company's capital has been devoted to 
the acquisition of shares in the Anglo- Argentine Tramways Company, 
the Capital Traction and Electric Company, the Buenos Ayres Grand 
National Tramways Company, and the Buenos Ayres Electric Tram- 
ways Company (1901). In addition, the company has acquired the 
rights to the concessions and all the installations of the Belgo- Argentine 
Tramways de Buenos Ayres, together with the undertaking, installations, 
and concession rights of the Buenos Ayres and Belgrano Tramways 
Company. The Compagnie Generale has ceded to the Anglo- Argentine 
Company the Belgrano undertaking. The seven tramway undertakings 
which are sought to be brought under a uniform system of working in 
Buenos Ayres have a total length of 310 miles, and the duration of the 
concessions varies from 50 to 91 years. 

Metropolitan Amalgamated Railway Carriage and Wagon 
Company.— The report for the year ended March 31 states that the 
profit available, after making provision for contingencies and internal 
reserves, amounts to £339,788, including £93,292 brought forward. 
For the corresponding period the profit available was £292,972. There 
has been distributed in interim dividends on preference and ordinary 
shares the sum of £48,208, leaving a balance of £291,579. The 
directors propose to carry to reserve fund the sum of £100,000 ; to pay 
a dividend at the rate of 12J per cent, per annum, free of tax, for the 
half-year ended March 31, on the ordinary shares, making, with the 
interim dividend already paid, 10 per cent, for the year, absorbing 
iS^yl^l '» and also a bonus on the ordinary shares of is. per share, 
free of tax, absorbing £47,490; leaving £72,135 to carry forward. 
For the year ended March 31, Z007, the total distribution was 10 per 
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cent . ;f 100.000 was then placed to reserve, and ^93,293 carried 
forward. The company last year acquired the business of Docker 
Brothers, Limited, of Birmingham and London, varnish manufacturers. 

British Westinghouse Electric and Manufacturing Com- 
pany. — The accounts for 1907 show a profit on trading of £92.383, 
and after providing for depreciation and interest on debentures and 
loans a sum of ;f 11,341 remains to be carried forward. The directors 
state that the £250,000 six per cent, prior lien debentures recently 
issued have been fully subscribed, out of which they propose to pay 
off the loans from bankers and add a substantial sum to the working 
capital of the company. An agreement has been arrived at with the 
American companies whereby the debt to the latter of £186.374 ^^ 
been liquidated by the transfer of shares in the Traction and Power 
Securities Company at their par value. Comparative balance sheets 
for 1906 and 1907 show the eflfect of the recent reduction of capital 
of the company. The reduction of the share capital is from £3,250,000 
to £1,875,000; the capital expenditure on patents, goodwill, etc., from 
£794,867 to £375,000; works at Traflford Park from £1.083.021 to 
£934-935*. »ncl machinery, etc., from £911,259 to £775,774. The 
trading profit of £92,383 for 1907 compares >\iih a loss of £121,305 
in 1906. 

Burnley Tramways.— The general manager of the Burnley Cor- 
poration tramways, Mr. Henry Mozley, has issued his report for the 
year ended March 31 last From this it appears that there has been 
an increase of 388,460 in the number of passengers, and £1,562 in 
receipts. Parcels receipts show a satisfactory increase. The total 
receipts amounted to £64.260 (12 827d. per car mile), as compared with 
£62,698 (12 479d. per car mile) for the previous year, and the expenses 
have amounted to £39.701 (7-924d. per car mile), as compared with 
£40,781 (8ii8d. per car mile) for the previous year. After paying 
interest, sinking fund charges, and rents for leased lines, there is a 
balance of £11.369, which has been carried to the reserve, renewals, 
and depreciation fund. An interesting item in the working expenses is 
the cost of rubbing out rail corrugations. Mr. Mozley states that 
during the year the whole system has been cleared of corrugations at 
a cost of 2 558d. per yard. Eighty-three per cent, of the rails suffered 
from corrugation. There are signs, however, that the trouble will 
recur. The report contains some interesting diagrams of rail sections, 
showing the wear during the year. These diagrams are taken annually 
for the purpose of estimating depreciation. 

Diesel Engine Company. -The directors' report for the year 
ended March 31 last, shows that the profit was £20,721, to which has 
to be added £3.488 brought forward, making a total of £24,209. A 
dividend of 10 per cent, for the year is proposed, while £7,000 is to go 
to general reserve, leaving £7,209 to be carried forward. The directors 
congratulate the shareholders on the prosperous position of the company. 
The number of orders has been well maintained, and there is a good 
proportion of repeat orders. The volume of orders carried over on 
March 31 of this year is much greater than at the corresponding date 
last year. At the meeting of the company on May 14, at which the 
report was adopted, Mr. C. C. Ellis, who presided, said that the dividend 
now recommended compared with 5 percent, last year. They were 
placing £7,000 to reserve, against £3,000 a year ago, making £10,000 
in all ; and the carry-forward was £7,209, against £3.488, the net profit 
having been £20.721, against £11,212. The cash in hand was £26.360, 
against £10,661 last year. The orders in hand on March 31 were for 
12,799 H p., compared with 9,442 h. p. on March 31, 1907, and there 
had since been added about 900 h.p. In the past two years there had 
been an increase in the profits of nearly £17,000. The directors had 
given their licensees permission to erect works in Manchester for the 
manufacture of Diesel engines. 

Qlaflgow's Sinlcing Fund. — At a meeting of the Council on 
May 22, Mr. James McFarlane, convener of the Tramways Committee, 
proposed the adoption of a recommendation as to the sinking fund. 
He said that when they started the tramway undertaking municipal 
enterprises of this kind were frowned upon by the authorities in 
London, and they had to finance themselves as best they could. 
They were therefore to a considerable extent outside the common 
law, but during the past three years the Secretary for Scotland 
had been asking that everything be brought into line, and a special 
point with him was that while their capital expenditure was fully 
£3,000,000, their entire borrowings from the Common Good amounted 
to over £2,000.000, the difference being £876,000. The town clerk, 
the auditor, and the committee thought it desirable they should carry 
out the views of the Scottish Office, and increase the sinking fund. It 
would mean an extra cost on the year's working of £17,500. Several 
members opposed the recommendation, on the ground that further 
allowances of the kind were unnecessary and extravagant, and that 
the accounts for the year just ending should first be considered. The 
proposal was, however, carried. It was also agreed to proceed with 
extensions of the tramway system from Maryhill to Springburn, from 
West Pollokshaws to Rouken Glen, and to Burnside, Rutherglen. 

Callender's Cable and Construction Company.— The accounts 
for the past year show a balance at credit of profit and loss account 
for the year's working of £60,453, which with the £55,522 brought 



forward makes a total of £115,976. Of this £11,118 has been appro- 
priated for depreciation. The directors propose to pay a dividend 
at the rate of 10 per cent, per annum on the ordinary shares and a 
bonus of 5s. per share, to add £10,000 to susp)ense account, and to 
carry forward £45,107. A large firm with which the company has 
had dealings for some years past has been forced into liquidation. 
The business is in course of reorganisation, but in order to provide 
against any possible loss the directors have placed a sum of £10,000 
to suspense account. At the meeting of the company on May 21, at 
which the report was adopted, Mr. T. O. Callender, the managing 
director, said that the result of the uncertainty of the copper market 
was the abandonment of all work not of the most pressing description. 
They knew, however, that large extensions of electric supply mains 
would be necessary in the more or less near future, and knowing from 
their intimate touch with the trade that these orders were not going 
elsewhere, but were merely being ** hung up," they felt less worried 
than they might otherwise do. The company was doing more than 
its share of the business to be had, more than they could fairly expect 
to do, and with that for the present they had to be satisfied. He had 
no fear whatever in regard to the future. On the proposal of a share- 
holder, the board were authorised, as a record of appreciation of the 
services of the late Mr. W. O. Callender, the founder of the business 
and the originator of the process which had brought fortune to the 
company, to purchase a replica of the existing portrait of Mr. 
Callender, painted by an Edinburgh artist. 

Birmingliam Corporation Tramways.— The report for the 
year ended March 31 last, shows that the total revenue was £289.556, 
and the working expenses were ^168.444. The gross surplus was thus 
£121,112. and after providing for interest and sinking fund on capital 
and paying £2,306, the balance of the expenses in connection with the 
Corporation Bill of 1907, there remains a net profit of £72.037. The 
Committee propose to place £37,037 to the reserve fund, which will 
then stand at £64,013, and the balance, £35.000, will, as directed by the 
Corporation Act, 1903, be carried to the borough fund. The amount 
proposed to be carried to reserve fund is in excess of the amount 
based on the calculations made by the Committee, but the charges for 
interest and sinking fund will be heavier next year, and probably some 
of the expenses will be increased. The figures of revenue and expenses 
are arrived at after allowing for various receipts and payments in 
resf)ect of mutual running powers with companies and other local 
authorities. The passengers on the city lines only numbered 75,601,195. 
Per car mile the receipts were ii-42d.. and the expenses 6 72d. The 
numt)er of journeys per head of the population was 136. On the 
recommendation of the manager, the Committee have adopted a scheme 
whereby a merit stripe carrying with it 2d. a day additional pay will 
be given to inspectors, motormen, and conductors who have had three 
years' continuous satisfactory service, and who, in the case of inspectors 
and motormen, piss a satisfactory examination as to their knowledge 
of the mechanical and electrical equipment of the cars and the overhead 
equipment of the lines. The increase in the number of cars has 
rendered it necessary to provide additional accommodation at the 
Miller Street depot. The committee have accepted the tender of A. J. 
Teall and Company, Limited, at £5,260, for the erection of sheds 
for 30 additional cars. 

National Electric Construction Company.— At the eleventh 
annual meeting of this company in London, on May 11, Mr. L. B. 
Schlesinger, who presided, said that the past year had been one of 
great financial depression, and it had been imp>ossible to raise capital 
for industrial enterprises, particularly those connected with the elec- 
trical industry. The results, however, shown by the accounts for the 
past year could not be considered unsatisfactory. They had not paid 
a dividend, but hoped, as stated in the report, to pay an interim 
dividend later on. It would doubtless be observed that the amount 
which they carried forward was sufficient to have enabled the board to 
have declared a dividend of 5 per cent. Referring to various under- 
takings in which the company were interested, he said that the results 
so far in regard to the Mexborough and Swinton tramways showed 
that the investment should be a profitable one. Unfortunately there 
had been a great deal of trouble with the Dolter surfac»-contact svstem, 
and the directors had decided to have the overhead system installetl. 
Orders for the materials had been placed, and the work would be put 
in hand at once with the view of having a considerable portion of the 
system equipped and ready for the Whitsuntide holidays. In regard 
to the Rhondda tramways, there had been unavoidable delays in the 
completion. The Taf! Vale Railway Company's opposition resulted in 
two arbitrations and appeals to the Court, which were decided against 
the railway company with costs. The Rhondda Urban District 
Council were under obligations to carry out certain road improvements 
and widenings to enable the tramway lines to be laid. An agreement 
had been arrived at under which the works should be completed by 
June 30 next. Owing to financial difficulties the South Wales Power 
Company were unable to supply current for the tramways, and it there- 
fore became necessary to erect a generating station. The Rhondda 
Tramways Electric Supply Company had since been formed, and the 
capital raised. The work was now nearing completion, and it was 
expected that two sections of the tramways would be opened shortly. 
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NEW CONTRACTS AND ORDERS. 



Glasgow Tramways Committee have accepted a tender by the 
Lorain Steel Company for special track-work. 

Qeo. Robson and Company, of Sheffield, have received an order 
from Derby Corporation for one of their track grinders. 

Mather and Piatt have an order from Leek Urban District 
Council for an engine and dynamo at £2.650. 

J. Yates and Company have received an order from Colchester 
Town Council for tramway wheel tyres. 

The British Thomson -Houston Company have an order from 
Pease and Partners for a 120 h p. haulage motor and other plant. 

The United Electric Car Company are supplying to Preston 
Town Council five top-deck covers at /no each. 

The British insulated and Heisby Cables, Limited, have an 
order from West Bromwich Corporation for an extension of mains at 
/1. 181. 

Newcastle Tramways Committee have recommended the ac- 
ceptance of a tender by the Tudor Company at ^3,594 for storage 
batteries. 

Calender's Cable Company have orders from Middlesbrough 
Town Council for mains at /1.642, and from Malvern Urban District 
Council for cable=?. 

Birmingham Corporation have specified the use of the Thermit 
weld for joining the rails on the Bristol Road tramways, which are 
about to be reconstructed. 

The British Thomson- Houston Company have been awarded 
contracts for a pressure regulator at /302 los., and a switch panel at 
/67 for Lancaster Corporation. 

Dick, Kerr and Company have an order from Haslingden 
Corporation for overhead lines with tangential suspension, also for 
telephones and a tower wagon for the tramways. 

Mr. Qeorge Law, of Comberton Hill. Kidderminster, has secured 
the contract for the reconstruction of the tramways in the Bristol Koad, 
Birmingham. 

Marylebone Borough Council have accepted tenders by Henley's 
Telegraph Works Company, St. Helen's Cable Company, and the 
British Insulated and Heisby Cables for wires, cables, etc. 

5outhend Town Council have awarded a contract to P. and W. 
McLellan and Company for 150 tons of rails and fish-plates at 
/6 4s. 9d. per ton for the rails, and ^7 19s. per ton for the fish-plates. 

W. Griffiths and Company have obtained a contract from East 
Ham Town Council for reconstruction of Romford Road tramway 
track at /i5,io8. Kails of English manufacture arc stipulated for. 

Tidswell Lifeguards.— The new cars of the Nottingham Coipora- 
tion are fitted with this lifeguard, and the Walsall Corporation have 
also adopted the same in place of those already fixed on their cars. 

Harper, Phillips and Company, of Albion Foundry, Eastgate, 
Grimsby, have received an order for one of their commutator truing 
machines from the Lanarkshire Tramways Company, Motherwell. 

Bolton Tramways Committee have accepted tenders by Edgar 
Allen and Company for sole- plates, and Hadfield's Steel Foundry 
Company for pomts and crossings. 

E. Green and 5ons have received an order from Bermondsey 
Borough Council for repairs, etc., to a fuel economiser at the electricity 
station at ;f2/6,ios. 

The British insulated and Heisby Cables are recommended 
by Aberdeen Electricity Committee as contractcrs for cables for Cults 
electric station, at £1,215 15s- 

Willans and Robinson, have been awarded a contract by the 
Stalybridge, Hyde, Mossley, and Dukinfield Tramways and Electricity 
Board for a 2,000 kw. turbo-alternator at ;f8,25o. 

Qovan Town Council have, among tenders for stores, accepted 
those of the British Insulated and Heisby Cables, Limited, for lead- 
covered and armoured leadless cable, and for joint boxes, and of the 
Electric Construction Company for 25 to 35 h.p. motors. 

Walsall Town Council have accepted tenders by the United 
Electric Car Company, for four trucks of the Preston compensating 
type, at £65 each, and by the British Thomson-Houston Company for 
the electric equipment of four cars at /918. 

L. P. Winby and Company have received repeat orders from the 
Cardiff Corporation Tramways for " Winby " patent anchor chairs, 
and from the East Ham Corporation Tramways and Bath Electric 
Tramways for " Winby '* patent sole-plates. 

London County Council have extended a contract with Hadfield's 
Steel Foundry Company so as to include special track work for a 
siding at the Franco-British Exhibition, at £5^0, and special track work 
for Forest Hill tramways at /i,786. 



Bradford Tramways Committee propose acceptance of tenders 
by Hadfield's Steel Foundry Company for steel points and crossings 
at /1.043 '' Bayliss, Jones, and Bayliss, for steel tie bars, at £119, and 
steel bolts at ;f 34 ; and the Forest City Electric Company for copper 
bonds at ;fii8. 

Derby Town Council have accepted tenders by Johnson and 
Phillips for bitumen cable, and the British Insulated and Heisby Cables 
for high-tension cable. The Tramways Committee have recommended 
the acceptance of a tender by Edgar Allen and Company for a new 
crossing. 

Wimbledon Electricity Committee has accepted an offer by 
James Howden and Company to supply a 1,000 kw. turbo-alternator, 
switchgear, condenser, piping and valves, for ;f 7,275. The turbine is 
of Zoelly type, and it will be coupled to a Siemens single-phase 
generator. 

Stoke-on-Trent Corporation have accepted tenders by Willans 
and Robinson for a steam generating set and condenser at £2,2^^ ; by 
Babcock and Wilcox, for a boiler at /1.410 ; and by the British Insulated 
and Heisby Cables for 150 sets of street box fittings at /12 los., and 
150 sets of house service cut-outs at ;f 46 los. 

The Brush Electrical Engineering Company's tender has 
been accepted by Accrington Tramways Committee for two single- deck 
cars at ^695 each. The Brush Company's tender for a turbo-generator 
condenser and piping has been accepted by Weymouth Electricity 
Committee. The amount of the contract is £^,',07. 

Large Electric Locomotive. — The British Westinghouse Com- 
pany has received an order for a 300 h.p. electric locomotive from 
the Ne\\castle-on-Tyne Electric Supply Company. The machine will 
be used for hauling coal from the sidings of the North Eastern Railway 
Company at Dunston to the power-station. 

Poplar Borough Council have accepted the following tenders : 
C. A. Parsons and Company. 1,000 kw. turbine with Bruce Peebles 
alternator (without rotor), ;^ 5.907 ; Bruce Peebles and Company, two 
converters of 500 kw., and one of 230 kw., /3.69g; British Westing- 
house Company, and Johnson and Phillips, sub-station switch gear. 

Aberdeen Town Council have by a majority of 17 votes agairst 
1 1 decided to give a contract for six car top-covers to a local firm whcse 
tender was several pounds per cover higher than the lowest, that of 
Messrs Milnes, Voss, and Company, of Birkenhead. The Tramways 
Committee originally recommended the acceptance of the lowtst ten- 
der, and the Council referred the matter back for further consideration. 
The Committee did reconsider it, and renewed their recommendation, 
but the Council on a vote which resulted as above gave the order to 
the Aberdeen firm. 

Messrs. H. Lotery and Company, 4 to 8. St. Mary Street. 
London, N E., have secured the contract for ihe supply of uniform 
clothing to the British Electric Traction Company, ar.d its associated 
undertakings, which include about 40 companies. Messrs. Lotery and 
Company have also secured contracts for clothing from the following : 
Wakefield and District Light Railway, Pullman Motor 'Bus Company, 
Blackpool, St. Anne's and Lytham Tramways, Blackpool Corporation 
Tramways, Brighton Motor Company, Salop and Montgomery Asylum. 
British South Africa Company, Burton-on-Trent Tramways, Chester- 
field Corporation Tramways. Humber Motor Cab Company, Provin- 
cial Motor Cab Company, Metropolitan Asylums Board, and Waltham- 
stow Corporation Tramways. 

London County Council's Cars.— The London County Council 
have awarded the following important contracts: Hurst, Nelson, and 
Company, 175 car bodies, at £414 each, £']2,^5Q\ British Westinghouse 
Company, electric equipment and assembly of 175 cars, at /316 los. 
each, /55,387 los. ; Heenan and Frcude, 175 sets of maximum traction 
swing bolster trucks, ^27,037 ; Bolckow, Vaughan, and Company, 
5,000 tons rails, ;f 34,640 ; Mountain and Gibson, rotary sand-drying 
apparatus, /620 ; Hurst, Nelson, and Company, movable steps for 
50 cars, /4 7s. 6d. per set ; H. Bessemer and Company, steel tyres for 
3,500 driving wheels at 23s. each, and 2,000 trailing wheels at i8s. 
each, ;f5,825 ; Anti-Attrition Metal Company, 200 halves bronze motor 
axle bearings at iijd. per lb., 300 bronze journal bearings D.W^ at 
8s. 3d. each, and 300 bronze journal bearings P.W. at 8s. each. 

Walthamstow Urban District Council has accepted the follow- 
ing tenders for the supply of plant for the generating station ; Siemens 
Brothers' Dynamo Works, Limited, two engmes and dynamos, ^'3. 595 ; 
Babcock and Wilcox, Limited, boiler-house plant. /7,42o ; Ledward and 
Beckett, limited, condensing plant, .£2,270 los. ; Alphons Custodis 
Chimney Construction Company, chimney, ^856 ; Johnson and Phillips, 
Limited, switchboard, /641 15s. ; Paterson Engineering Company. 
Limited, water softening and purifying plant. ^425. Tenders for two 
sets of engines and dynamos, in addition to the tender of Siemens 
Brothers' Dynamo Works, Limited, were received from the General 
Electric Company, Limited, British Thomson-Houston Company, 
Limited, Electric Construction Company. Limited, and Dick, Kerr 
and Company, Limited. The Light Railways Committee has decided 
to accept the tender of Estler Brothers for the supply of fourteen sets of 
patent block system signals, with lamp attachments, at;f 19 los. per set. 
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PERSONAL. 



TRAMWAY AND LIGHT RAILWAY NOTES. 



Mr. F. W. Purse, Warrington, has been appointed chief electrical 
engineer to Watford Urban District Council. 

Lord Claud Hamilton, chairman of the Great Eastern Railway 
Company, has been appointed a director of Hadfield's Steel Foundry 
Company. 

Mr. R. Leigh Griffin, who has been engineer aud manager of 
Mandalay electric tramways for the past five years, has now returned 
to England. 

Mr. W. Pinn, works sup)erintendent to Derby Corporation elec- 
tricity department, has been granted an increase of salary from ;f 185 
to ;f 200 per annum. 

Mr. J. E. Teasdel, electrical engineer and manager for Pontypridd 
Town Council, has been granted an increase of salary from ;f35o to 
/400 by two annual increments of £2^ each. 

Mr. A. W. Cles:^, assistant electrical engineer to Accrington Cor- 
poration, has been granted an increase of salary from ;f 150 to ;f 165 
per annum, with a further rise of £\o after twelve months. 

Mr. W. Jackson has been appointed telegraph superintendent of 
the Buenos Ayres Great Southern Railway. Mr. J. Brayshaw, who 
has held the office for 23 years, has retired. 

Mr. A. A. Watklns, managing engineer for the Sheerness and 
District Electric Power and Traction Company, has been appointed to 
a similar position for the Musselburgh Tramways and Electric Light 
Company. 

Mr. H. I. Palmer, chief clerk of the Bradford tramways traffic 
department, who has been appointed chief assistant to the traffic 
manager of Liverpool tramways, has been presented with a gold watch 
and a silver match box, by his colleagues in Bradford. 

Mr. John T. Cameron has been appointed borough electrical 
engineer and deputy tramway manager for Northampton Corporation. 
Mr. Cameron is a son of Mr. John Cameron, secretary and manager 
of the Blackpool and Fleetwood Tramroad Company. 

Mr. F. 0*Hara, resident engineer of the Torquay tramways for 
the National Electric Construction Company, has been presented (on 
the occasion of the completion of the construction of the lines) with a 
gold signet ring and an illuminated address from the staff. 

Mr. F. H. Whysall, resident engineer at Bloom Street and 
Dickinsoi\ Street power-stations of Manchester Corporation, has been 
presented with a silver tea service by the staff of the electricity 
department pn the occasion of his marriage. 

Mr. A. Blackmore, of the clerical staff of Bournemouth Corpora- 
tion tramways, has been presented with a handsome clock from the 
tramway staff on the occasion of his marriage. Mr. C. Barber, 
engineer and manager, made the presentation. 

Mr. R. N. Torpy, deputy electrical engineer to Wimbledon District 
Council, has been granted an increase of salary from /200 to ^225 per 
annum. The salary of Mr. R. W. Klitz, the mains superintendent, has 
been raised from £iys to /200. 

Mr. James W. Morg^an, pointsman in the employment of Cardiff 
Corporation tramways was, at a meeting of the Tramways Committee 
on May 8. presented with the testimonial of the Royal Humane Society 
for bravery in saving the life of a girl, whom he rescued from the 
Glamorgan canal. 

Mr. James L. Qraham, station superintendent at Yoker for the 
Clyde Valley Electric Power Company, has been presented with an 
aneroid barometer, a case of drawing instruments, and a slide rule, by 
members of the staff, on the occasion of his leaving to take up a 
position in Italy, under the British Westinghouse Company. 

Mr. E. C. Amos, consulting engineer, of 22, Walbrook, E.C., has 
removed his offices to 3, Laurence Pountney Hill, EC. Mr. Amos has 
recently been appointed sole British representative for the Swiss 
Locomotive and Machine Works, at Winterthur, who are manufacturers 
of locomotives and large power gas and oil engines. 

Mr. Edward H. Fleming, who has during the past six and 
a-half years held the position of rolling stock superintendent of the 
Newcastle-on-Tyne Corporation Tramways, has resigned his position, 
and has been appointed London manager of the Empire Lubricating 
Company, Limited, of Liverpool. Mr. Fleming's London address is 
520, 521, and 521a, Salisbury House, London Wall, EC. 

Glasgow Salaries.— At a meeting of Glasgow Town Council on 
May 7, the recommendations of the Tramways Committee for increasing 
the salaries of various tramway officials were considered. On the 
proposal to increase the salary of Mr. Dairy mple, the general manager, 
by ;f 100, opposition was raised on the somewhat irrelevant ground 
that commercial and industrial distress prevailed. The increase was 
carried by the casting vote of the Lord Provost. 



ABERDEEN.— An interesting report comes from Aberdeen as to 
the wear of permanent way, and a no less interesting but an unwise 
action of the local Tramways Committee followed it. The Committee 
met on May 8. when a report by the borough surveyor was submitted, 
from which the following isextracted : " I haveexamined the condition 
of the section of permanent way between Kittybrewster and Woodside, 
and find it is in bad repair. This section of the route was laid in 1899, 
and has thus been in use for over eight years. It was the first section of 
tramway laid down for the working of electrical cars, and was con- 
structed with 60 ft. rails and ordinary fishplate joints, and was put 
down before the system of anchoring the tramway rails came into 
vogue. I find the general tread of therailsall over is worn to the extent 
of about five-sixteenths of an inch, while at the joints it is worn as 
much as half an inch. There is still, however, at the same rate of 
tear and wear, about four years' life in the rails if they were lifted and 
relaid, and properly anchored both at the joints and along the length of 
the rail. The joints, which have been more affected by the hammering 
of the cars than the rest of the rail, will require to be ground with a 
rail-grinder so as to bring the surfaces at the joints flush with the rest 
of the rail. The oscillation set up by the movement of the cars has 
greatly shaken the moist concrete bed, and the rail is now quite loose 
along itsentire length, and it is impossible to keep the paving alongside in 
repair. 1 estimate the cost of taking up and relaying the present rails, 
with sufficient anchorage, between Kittybrewster and Woodside— a 
distance of i mile 352 yards— at £5.365, while if new rails were laid 
the cost would be /7,865.'* The Committee thought themselves more 
competent judges than the surveyor on an engineering question, 
because after inspecting the track they resolved not to carry out the 
surveyor's recommendation, but instructed him to execute ordinary 
repairs, as they thought these would be sufficient. The surveyor will 
probably take some comfort from the reflection that if the ratepayers 
suffer from the neglect of his advice, that advice has been fully recorded, 
and the responsibility now rests on the Committee. This is the only 
safeguard which engineers have in such cases, and they do well to see 
that no ground is left for recrimination in the future because of any 
lack of clearness with which they express their views. It is, however, 
unfortunate that an untechnical committee should in a matter so 
essential reject the warning of their professional adviser. 

ACCRINGTON. — Arrangements have been made whereby Accring- 
ton Corporation will run electric cars through to Haslingden for a year, 
and will receive yd. per mile run, Haslingden to pay the inspectors. 

BOURNEMOUTH. -The coroner's inquest Ptgs^rding the death 
of the seven persons who were killed in the Bournemouth tramway 
accident on May i, which had been adjourned after formal evidence, 
was resumed on May 13 and continued on May 14. Major Pringle, 
the inspecting officer of the Board of Trade, acted as assessor. 
Evidence similar to that given at the Board of Trade inquiry which 
was reported on page 359 of The Tramway and Railway World of 
May 4— was heard, and several witnesses spoke to the defective con- 
dition of the rear controller of the car, which, it was alleged, made the 
magnetic brake inoperative. Mr. C. Barber, the traffic manager, gave 
the results of experiments with a car similar to the one which was 
wrecked. Running down a gradient of i in 12 at a speed of from 15 
to 20 miles an hour, the magnetic brake with all four shoes working 
stopped the car in 80 ft. 10 ins. With only three shoes working, the 
stoppage was made in 84 ft. 3 ins., a difference of only 3 ft. 5 ins. The 
car which ran away had one of the shoes out of action. He thought 
the hand brake had not been applied till the speed of the car was too 
great, but he thought the driver did his best. If the driver had known 
that the magnetic brake was out of order he would probably have 
applied the hand brake sooner. The witness believed that in such 
conditions he could have taken the car down safely with the hand 
brake. Cars ran down the hill with hand brakes only for six months 
before the magnetic brakes were fitted. The inquest was adjourned. 

BRISTOL.— At the inquest on the death of a child who was killed 
by being run over by a tramway car in Bristol recently, it was stated 
that no fatal accident had occurred for three years in connection with 
the Bristol Tramways Company. During that time the cars had run 
no less than 15,000,000 miles. 

CROYDON. — The Town Council have, on the recommendation of 
the Tramways Committee, agreed to renew and extend the Quin 
trolley wire cut-out apparatus, which renders a broken wire at once 
dead. The total cost will be ;f483. Mr. Goodyer, the manager, 
pointed out to the Committee that this work would not have been 
necessary if, in the first instance, regard had been had to the natural 
increase of the traffic. It was also agreed that, to meet the growth of 
the traffic, one of the feeder cables should be replaced by a larger 
one, at a cost of ;f 1,077. In both cases the cost will be charged to the 
renewals fund. 

DUMBARTONSHIRE.— The first section of Dumbartonshire 
tramways, extending from Dumbarton to Alexandria, was inspected 
by Colonel Yorke, of the Board of Trade, on May 7, and was thereafter 
opened for public service. The other sections are well advanced, and 
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it is stated that by the end of June they will be completed, so that 
passengers may be able to travel by tramway from Glasgow to the 
south end of Loch Lomond. 

IPSWICH. — Mr. Frank Ayton, engineer and manager of Ipswich 
tramways, has reported to the Corporation on the subject of deprecia- 
tion allowance necessary for renewals. The most important matter is 
the track, and this he estimates will last for 15 years, four of which are 
already past. The period of the loan for the track is 40 years. He 
accordingly urges that the Corporation should have in hand 11 years 
hence, such a sum as would, with the money obtainable by re-borrowing, 
amount to ;f 42.500. By that time the amount of loan repaid will be 
/10.408, so that there remains to be provided from revenue £yl,o(^^. 
The Town Council have adopted the report. 

LONDON.— At North London Police Court on May 2, Walter 
Francis, a tramway car driver in the employment of London County 
Council, was summoned on a charge of recklessly driving an electric 
car on January i last. The car collided with a brougham and did 
some damage, and police evidence was to the effect that the car was 
travelling at from 14 to 16 miles an hour. It was stated, on behalf of 
the County Council, that the Hoard of Trade regulations allowed 
electric cars to travel in Kingsland Koad at i6 miles an hour. The 
Magistrate (Mr. Fordham) said that the Board of Trade must be ex- 
tremely ignorant of the conditions in Kingsland Koad. The sooner the 
President or some responsible ofhcial of the l^ard paid a visit to the 
district the better it would be for the public who had to use the road. 
For the defence it was contended that this was an ordinary accident 
for which the defendant could not be made liable in that court. The 
defendant himself said that he was not travelling at more than eight 
miles an hour. Since the time of the accident he had been transferred 
to a horse car because he could not pass the medical examination for 
electric car drivers. The Magistrate said he thought that the state- 
ment that the Board of Trade had sanctioned 16 miles an hour in 
Kingsland Road must be a mistake. To his mind no car should travel 
at a greater speed than 10 miles in a thoroughfare like that. A greater 
speed he regarded as a danger to the public. He was satisfied that the 
defendant had exceeded that speed, and he fined him 40s., with 2s. 
costs. He felt thankful that the defendant was no longer a motor- 
driver. These electric cars were very convenient, but extremely 
dangerous. 

MANCHESTER. — For some time past there has been an im- 
pression locally that unjustifiable attempts have been made in the 
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Courts to fix liability on Manchester Corporation for tramcar accidents 
in which the Corporation were not to blame. The Corporation, feeling 
aggrieved, at length made an appeal in a case in which Mrs. E. Wallis 
was, at Salford County Court, awarded Ia,z damages against Man- 
chester Corporation in respect of a broken wrist sustained in an 
accident. The plaintiff's contention was that she was jerked off a car 
platform by a sudden movement of the car. The Corporation's plea 
was that she got on to the car though she was told it was full, that 
the conductor rang the bell to stop the car, and that before it stopped 
she stepped oflf and sustained the injury. Justices Darling and Philli- 
more in the King's Bench Division, on March 16, held that the evidence 
for the defendants outweighed that for the plaintiflf many times over, 
and they allowed the appeal and ordered a new trial. 

WEST HAM.— Since East Ham Town Council resolved to pur- 
chase and electrify the North Metropolitan Tramway Company's 
horse line in the borough, arrangements are being pushed forward for 
through running of electric cars in West Ham, East Ham, and llford. 
West Ham Tramways Committee have approved of the appointment 
of Mr. J. B. Hamilton, general manager of Leeds tramways, to act as 
arbitrator for the purpose of settling the terms of the through running. 

WIMBLEDON.— A report has been presented to Wimbledon 
Town Council on the benefits in the shape of street widening, etc., 
which have accrued to the borough in connection with the construc- 
tion of the lines of the London United Tramways Company, Limited. 
From this it appears that the company paid the Council ;f5,ooo to be 
relieved of their liability to move manholes and sewers from under the 
tramway. Further, the company pay in rent ^364 per annum in 
respect of the lines in Wimbledon, which are 3 64 miles long. The 
street widenings carried out free of cost to the Corporation have added 
15,074 square yards to the area of the streets, while the Council have 
themselves executed some minor widenings. The total cost to the 
Council of improvements was small, but no statement is made as to the 
large amount which the tramway company expended as the price of 
being allowed to construct their lines. 



PATENT LIST. 



Patentees and Sole Makers— 



EPRCCII 9m Cnil in Wakefield, Manchester 
• UllCCn tt OUIIj LUa, London, and Glasgow. . 



Specially abstracted for ''The Tramway and Rail- 
way World '* from the Official Journal of Patents. 

.*. If the inventions have been communicated the names of the com- 
municators are given below in italics. 

Applications. 
Applications for Letters Patent have been filed : 
9.099 Trolley for electric railways and tramways — A. Wermann. 

Railway and tramway points, switches and signals — A. E 

Dodwell. 
Signalling apparatus for electric railways and tramways — 

P. J. Pringle and G. W. Green. 
Electrical railway signalling systems — W. H. lowers. 
Electrical railway signalling systems- VV. H. Lewers. 
Railway frogs or crossings — P. M. Justice. 
Trolley head for electric tramcars — J. O. Millard. 
Apparatus for preventing accidents in connection with 

tramcars— T. Yates 
Brakes for tramways and railways— P. J. Pringle. 
Electric wire poles or masts — J. Jaeger. 
Electric locomotive signalling device with automatic control 

of steam whistle and continuous brakes — J. Kordin. 
Rail in two or more sections for tramways and light railways 

— T. H. Smaldon. 
Trucks for railway and tramway vehicles — The Magnolia 

Anti-Friction Metal Company of Great Britain, Limited. 

and E. Peckham. 
Side guards for tramcars — H. I). Whiteley. 
Switch plate for the aerial wires of electric tramways— A. G. 

Boon. 
Tram and other rails. ~J. G. Pegley. sen., J. G. Pegley, jun., 

and W.J. Griffin. 
Lifeguards for tramcars -J. Bowring. 
Bogies for railway carriages — F. L. Lane and the Leeds Forge 

Company, Limited. 
Salid hoppfti.for tramway cars and motor wagons — G. Wharam. 
Self-adjusting'side,^{4Ufd for bogie tramcars — W. Philipson, 

T. W. H. Philipson. and P. C. Philipson. 
Lifeguards for motor cars and tramcars— H. Smith and G. S. 

Waterfall. 
Emergency brake systems — W. H. Turner. 
Electrical railways and tramways— C. von Gizinsky, W. 

McClure and E. Wiesner. 
Trolley heads for electfically-propelled vehicles — H. Simpson. 
Traction vehicles — R. E. Zager. 
Sanding apparatus for trolley cars— C. Snyder. 
Track brake shoes — W. Love. 
Car replacers— H. M. Cawood. 
Means for arresting the motion of tramcars— J. R. Brayshaw. 
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10,351 Magnetic or rheostatic brakes — M. Cummins. 

10.460 Street or road rail\^ay points- H. Hocking. 

10.538 Device for stopping a runaway tram or motor 'bus — H. Oxley. 

10.546 Lifeguards, snow shifters for tramcars, locomotives, and 

motor cars— S. Baxter. 
10,552 Controlling of trolley poles of electric cars — S. Henshaw and 

J. Swindells. 
10,723 Surface contact for electrical traction— J. W. Fillis. 
10.784 Controlling electric motors for tramcars - The Johnson- 

Lundell Electric Traction Company. Limited, and W. A. 

Price. 
10,857 Passenger cars— J. H. Herbst. H. Fass, and M. Shank. 
10,956 Sand-box op)erating mechanism for railway and tramway 

vehicles— P. McCullough and W. Vaux. 
11,160 Automatic brakes for power-driven trains.— C. G. Conradi. 
11,175 Electro-magnetic switch for tramway lines— A. Kohler and 

F. Kohler. 
11,210 .\pparatus to prevent skidding or side-slip of motor omnibuses 
J. Iron. 

Specifications Published. 
1906. 

21,347 Electric signalling apparatus -Felten and Guilleaume 
Lahmeyerwerke Akt.-Ges. 

1907. 
10.998 Guards or frames fnr protecting posts, pillars, and standards 

Haitersley and Heath. 
14,287 Ventilation of power-driven mechanism of self propelled 
vehicles— British Thomson-Houston Company and Hopps. 
20.400 Railway points— Bruce. 

25.076 Couplings f )r railway and tramway trains -Gellhorn. 
25.596 Couplings for railway and tramway vehicles — Wren. 
27,658 Mounting of railway and tramway vehicles on their wheels — 

De Bange. 
8.623A Propulsion of electrically-driven trains— Stone and Mignotti. 
i7«745 Drainage pipes for tram rails Horsfield and Hemming. 
18,515 Protective device for electric transmission systems -British 

Thomson-Houston Company {General Electric Company ) 
19,138 Railway rail joints -Reel. 

22,609 Trolley mechanism tor electrically-propelled cars Craig. 
25,299 Brake applying and warning or indicating devices for railway 

trains De Braam. 
25.391 Rail bond for rail joint circuits — Karns. 
26,039 Railway rail joints— Bastel. 
9,479 Passenger fare indicators — Richert. 
22.442 Indicators for motor cars— Reason. 
26,640 Railways raijs and rail joints — Watkinson. 
9 390 Electrif-v«tiicle or locomotive brakes - Simpson. 
10,636 Electric traction installations using contact boxes— Black and 

Black. 
25,961 Automatic sand-valve opener for tramcars and electrically- 
driven vehicles — Hosken. 
1908. 
3,475 Metallic railway tie— Bowne. 

257 Track rail-grinding apparatus — Kidd and Ellis. 
1,698 Guards for railway vehicles — Sanford. 
3,693 Motor road vehicles and trains — Soc. Ed Surcouf et Cie. 



NOY'S PATENT LIFEGUARDS, 

Waterside Works, Colchester. 

Made to Order on Reasonable Terms. 

la use on the Colchester G>rporat2on and the West Ham 
G>rporation Tramways. 

THESE PATENT RIGHTS FOR SALE. 



OLD STEEL TRAMWAY RAILS. 

Wanted to purchase 500 tons of Old Steel Tramway Rails, 
6 X 6, or 7 X 7. Apply Marple and Gillott. Limited, 
Engineers, Sheffield. 



Mr. JOHN E. RAWORTH. 

Cbartered patent Bgent, 

QUEEN ANNE'S CHAMBERS, 

BROADWAY, WESTMiNSTER. 



CONDENSING PLANT. 

The Mirrlecs Watson Company, Limited, of Glasgow, 
make a special feature of the manufacture of Independent 
Condensing Plants having cither Wet or Dry Air Pumps, 
and suitable for working in connection with Reciprocating 
Engines or giving the high vacuum desirable with Steam 
Turbines. 



The Warner Truck 



Fully Protected by Patents in All Countries'. 



WARNER ENGINEERING COMPANY, LIMITED, 
DARTMOUTH STREET, S.W. 



TRAFFIC RETURNS. 









1907. 




TRAMWAYS AND 




WEEKS ENDING. 


OMNIBUSES. 














May A. 
£ 


May 11. 


May 18. 


May 25. 
£ 






£ 


£ 




Abenieon Corponition 


1,252 


1,384 


1.303 


1.305 




Avr CorporatJon ... 


241 


222 


235 


286 




Bath Kloctric 


703 


713 


790 


839 




Belfast City 


3.463 


3,704 


3.612 


3,868 




Birmingham Corporation ... 


5.942 


6.190 


6,182 


6.976 




Blackburn Corporation 


961 


1.052 


1.087 


1.348 


Blackpool and Fleetwood ... 


387 


304 


358 


1,482 ; 


Blackpool Corporation 


486 


511 


532 


1,757 1 


Bolton Corporation 


2,212 


2.245 


2.147 


2.993 


Bournemouth Corporation 


1.511 


1.654 


1.533 


2.084 




Bradford Corporation 


4,426 


4,669 


4.547 


5.464 




Brighton Corporation 


775 


911 


878 


1,217 




Bristol 


4.736 


4.943 


5.152 


6,472 




British Klec. Trac.Co's.UndortAkings 












Ainlrie 


218 


221 


234 


230 ' 


Banisley 


159 


164 


171 


211 ! 


Bamiw ... 


232 


234 


231 


326 ; 


Birmingliam and Mid. Joint Com. : 
Birmingham and Midland 










758 


810 


794 




Citv of Birmingham ... 
Dudlev-Stourbndge 


2,702 


2.911 


2.931 


3,248 


796 


835 


830 


1.459 


South StAfTordshin? 


845 


883 


880 


1.254 


Wolverhampton District 


436 


473 


463 


832 


Cavohill 


59 


76 


87 


106 . 


Dovonport 


435 


432 


446 


522 


Gateshead 


982 


1.015 


1,026 


1,078 1 


Gravesend and Northfleet 


218 


237 


245 


326 1 


Greenock-Port. Glasgow... 


667 


655 


698 


742 ' 


Hartlepool 


258 


260 


283 


463 


Jarrow ... 


120 


132 


134 


167 


Kidderminster ... 


93 


109 


100 


228 


lioamington 


130 


143 


143 


259 


Morthyr 


198 


216 


206 


290 


Metropolit*n Electric 


4.170 


4.576 


4,993 


5,612 


Middleton 


307 


345 


368 


432 


Oldham- Ashton ... 


569 


603 


610 


785 




Peterborough ... 


108 


126 


136 


161 




Potteries 


1.851 


1 R25 


1,861 


2,221 





190S. 

WEEKS ENDING. 



AQQRKQATK. 



May 2. May 9. 



£ 

1.208 

262 

624 

3.539 

6.248 

950 

303 

480 

2.287 

1.526 

4.478 

825 

4.763 

219 
147 
213 

747 

2.765 

717 

784 

429 

70 

446 

898 

185 

513 

181 

82 

84 

143 

199 

5,050 

292 

525 

109 

1.669 



£ 

1,340 

232 

742 

3.643 

6.256 

1.050 

354 

531 

2.318 

1,566 

4.487 

775 

4,910 

212 
168 
225 

776 

2.719 

749 

824 

454 

77 

480 

967 

196 

499 

194 

94 

89 

150 

202 

5,466 

347 

587 

111 

1.782 



Mav 16. May 23. 



£ 

1,342 

233 

729 

3,595 

6,364 

1.169 

350 

549 

2.354 

1.426 

4.698 

775 

4.799 

225 
179 
226 

808 

2.806 

776 

847 

431 

90 

449 

983 

204 

520 

210 

106 

93 

142 

195 

5.823 

370 

602 

125 

1.796 



£ 

1.390 

294 

745 

3.862 

6,445 

1,123 

355 

547 

2.344 

1.472 

4,839 

837 

4,839 

227 
182 
213 



2.881 
820 
858 
435 
108 
436 
968 
211 
563 
225 
110 
104 
152 
212 

6.315 
379 
607 
127 

1,780 



Wks. 



51 

1 

I 20 

I 8 

8 

8 

21 

7 

8 

7 

8 

8 

! 21 

20 
20 
20 

19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
I 20 



1906. 



' Increase or 
Decrease. 



£ 

68,742 

347 - 

12.545 - 

27.788 + 

48.522 , + 

9,255 + 

5.998 I - 

5,447 - 

18.508 + 

11,736 - 

35.701 + 

6,282 - 

97.731 

4.485 ! + 
3.440 + 

4.486 - 



15.310 

54,998 

15.210 ■ 

17.340 

8.868 

1.560 

8.733 

19.914 

3.883 

9,870 

4.260 

1.989 

1.802 

2.811 

4.099 

102,319 

6.621 

11.751 

2,221 

36.731 



£ 

1,231 

58 

1,288 

531 

1.189 

97 

1.367 

126 

552 

1.115 

1,496 

407 

4,393 

49 

183 

60 

772 

75 

1.761 

636 

516 

93 

138 

120 

702 

2,765 



337 

279 

65 

50 

+ 18.218 

+ 27 

82 

86 

7 
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Tf 


tAFFIC RETI 

1907. 

5KS ENDING. 


JRNS con 


Hnucd. 

1908* 

SKS ENDING. 






LTS. 




TRAMWAYS AND 




WKl 




WKl 




AQQRKCUI 




OMNIBUSES. 


May 4. 


May 11. 


May. 18. 


May 25. 


May 2. 


' >Iay 9. 
£ 


May 16. 

£ 


May 23. Wks. 

£ 


1908. »- 
£ 


reasc t>r 
i-rease. 


uritish Klec. Trac. CosT— coM«nu<?4. 


£ 


£ 


£ 


Rothewiy 


85 


95 


116 


226 


117 


100 


101 


204 


20 


1,729 - 


157 


Sheernc«8 


54 


55 


56 


65 


53 


53 


54 


57 


20 


1,005 - 


23 


Sonth Metropolitan 


657 


752 


803 


948 


725 


761 


791 


898 


20 


14.115 - 


337 


Southport 


236 


257 


270 


497 


229 


246 


261 


265 


20 


4,495 - 


589 


Swansea... 


807 


823 


840 


1,118 


871 


923 


880 


871 , 


20 


17,470 + 


975 


Tannton 


43 


42 


39 


54 


38 


40 


39 


37 1 


20 


775 - 


42 


Tynemouth 


168 


176 


211 


333 


146 


153 


181 


197 i 


20 


3,087 - 


497 


Weston-super-Mare 


60 


63 


80 


307 


73 


84 


85 


80 


20 


894 - 


525 


Worcester 


258 


277 


264 


388 


259 


275 


266 


278 1 


20 


4,974 - 


160 


Wrexham and DIstrlH ... 


94 


93 


97 


125 


95 


94 


102 


97 


20 


1,935 - 


25 


Yorks. (Woollen) District 


935 


970 


1.002 


1.163 


817 


915 


937 


913 


1 20 


17,881 - 


1.006 


Burnley Corporation 


1.160 


1.257 


1.257 


1.369 


1.200 


1.201 


1,243 


1.263 


21 


30,752 + 


252 


Burton-on-Trent Corix>rRti<»n 


274 


283 


283 


328 


278 


266 


267 


256 




8 


2.031 - 


225 


Bury Corporation ... 


987 


996 


999 


1,513 


1,112 


1.221 


1,200 


1,160 




n 


9,280 + 


977 


Carniff Corporation 


1.945 


1.973 


1,999 


2.559 


2,113 


2.096 


2,059 


2.076 




8 


15.988 - 


480 


Carlisle. City of 


172 


178 


182 


196 


154 


174 


165 


162 




1 21 


3,244 1 - 


11 


Chatham and District 


650 


700 


740 


853 


719 


808 


794 


860 




' 20 


13,508 ' - 


183 


Chesterfield Corporation ... 


196 


217 


200 


273 


199 


213 


225 


229 


1 Y 


1,628 + 


4 


Colne and Trawden 


193 


230 


219 


280 


196 


205 


213 


222 


; 21 


4.043 - 


185 


Cork Electric 


449 


449 


460 


493 


435 


486 


443 


473 


; 20 


8,294 - 


481 


Croydon Corporation 
Darlinj^on Cforporation 


1.333 


1.432 


1.495 


1.655 


1,323 


1,395 


1,426 


1,575 


• 1 8 


10.421 - 


730 


207 


221 


216 


226 


181 


189 


210 


191 


I 8_ 


1,556 - 


125 


Derby Corporation 


720 


77B 


826 


1.009 


812 


790 


867 


861 




n 


6,517 -1- 


233 


Dover Corporation 
Dublin and Lucan 


192 


229 


202 


280 


, 185 


179 


184 


188 




8 


1,432 - 


326 


99 


107 


110 


170 


' 113 


123 


120 


132 1 




21 


2,169 -f 


46 


Dublin ITnlt^ 


5.162 


6,000 


5.609 


6.768 


. i 5,151 


5.363 


5.164 


5.474 i . 




21 


99,686 - 


1.598 


Dundee CItv 


1.070 


1,105 


1.120 


1,100 


1 1,174 


1.168 


1,236 


1.202 * 


, 52 


59,415 + 


2.614 


Kast Ham Corporation 


876 


924 


951 


1.082 


794 


799 


834 


879 I 


8 


6,997 1 - 


616 


Kxeter Corporation 

Falkirk and District 


278 


296 


298 


404 


292 


301 


287 


302 1 


8 


2,211 1 - 


53 


309 


274 


273 


285 


288 


264 


267 


263 




8 


2,181 ! - 


85 




17,269 


18,402 


18,163 


18.192 


, 17.135 


17.463 


17,680 


18.217 




1 51 


886,931 + 


14.066 


niossop (UrlMin Klec. Supply Co.)... 


136 


136 


135 


147 


' 126 


136 


135 


126 




21 


2.529 - 


159 


Hastings and District 


^909 


1.047 


1.336 


1.032 


952 


881 


947 


973 




21 


17,488 - 


951 


Hudderstield Corporation ... 


1.448 


1,585 


1.569 


1.879 


! 1.506 


1.494 


1,586 


1,591 




1 8 


12,696 - 


294 


Hull Corporation ... 


2,394 


2.403 


2.409 


2.575 


, 2,363 


2.402 


2,418 


2,370 1 




8 


18,480 - 


319 


Hford Corporation 


449 


500 


433 


583 


1 410 


414 


494 


458 1 




8 


3,275 - 


418 


121 


137 


151 


183 


1 120 


141 


153 


157 






7 


1,116 - 


35 


Ipswich Corporation 


349 


391 


389 


475 


• 


339 


351 


374 


389 






8 


2.731 - 


201 


Isle of Thanet 


342 


427 


454 


763 


• 


398 


398 


409 


444 






21 


5,994 - 


911 


Keighley Corporation 
Kilmarnock Corporation ... 




166 


160 


... 






156 


165 








46 


7,223 + 


315 


144 


151 


^ 199 


166 


144 


150 


185 


161 






1 


213 ' - 


60 


Lanarkshire 


1.103 


1.203 


1,271 


1.240 


1,272 


1.235 


1.318 


1,402 






20 


25.551 , + 


3.209 


Lancashire United 


1.080 


1,226 


1.220 


1,426 


' 1.111 


1.247 


1.342 


1,367 






20 


24,722 , + 


1,160 


Leeds City 


6.293 


6,560 


6,605 


7.242 


6,243 


6.226 


6.514 


6,609 




8 


48,904 ' -f 


822 


Leicester Corporation 


2.139 


2.398 


2.364 


2.605 


2,179 


2.164 


2,323 


2,317 




21 


44,192 1 - 


767 


Leith Corporation... 


478 


527 


495 


506 


' 503 


504 


518 


525 




li 


679 1 - 


127 


Leyton IT. D. Council 


945 


1,083 


1.084 


1.440 


910 


916 


997 


1,170 




8 


7,388 1 - 


721 


Liverpool Corporation 


10.801 


11.014 


10,897 


11.562 


10,872 


10.714 


10.788 


10,976 


i 21 


216,119 - 


2.699 


London County Council ... 


SS'^^ 


32.116 


31.764 




32,807 


33.291 


34.285 


1 


1 7 


214.626 + 


18.478 


London General Omnibus... 


20.944 


23,012 


22.224 


22I615 


21.780 


22.285 


22.529 


24.592 






21 


393.826 - 


16.234 


London Road Car... 


8,112 


a896 


8,685 


8,769 




8,263 


8.619 


8.605 


9.666 






21 


146,622 . - 


5.809 


London United 
Lowestoft Corporation 


5.913 


6.844 


6,895 


9.135 




6,220 


6.365 


6.852 


7,691 






21 


116,869 . - 


4.131 


140 


156 


161 


219 




159 


160 


157 


173 




, 


34 


5.316 ' + 


39 


Maidstone Corporation 






... 






174 


184 


183 


196 






8 


1.394 




Manchester Corporation ... 


13.620 


141629 


14.956 


171869 




14,407 


14,469 


15,177 


15,549 




' 8 


113.696 + 


4,837 


Nelson Caporation 


132 


150 


141 


152 


140 


136 


139 


140 






7i 


1.094 , - 


149 


4.035 


4,120 


4.051 


4.205 


3.500 


3,805 


3,683 


3,643 






8 


28.922 , + 


3.435 


Newport (Mpn.; Corporation 


604 


633 


630 


847 


" 646 


628 


617 


635 






8 


5,129 - 


206 


New St. Helens and District 


582 


620 


615 


964 


563 


677 


700 


733 






47 


32.343 i + 


697 


Northampton Corporation... 
Oldham CoiTwratjon 


389 


449 


437 


558 


387 


475 


439 


448 




n 


3,224 - 


187 


1.871 


1.959 


1.859 


1.968 


1.894 


1,949 


1,989 


2,000 






8 


17,269 - 


168 


Portsmouth Coriioration ... 
Preston Corporation 


1.778 


1.865 


1,761 


2,331 


1,849 


1,880 


1,827 


1,906 j . 




8 


13,988 - 


1.112 


683 


728 


715 


1.021 


636 


729 


749 


725 ' 




21 


14,316 


467 


Provincial 


1.518 


1.600 


1.690 


2,375 


1,579 


1.607 


1,647 


1,742 , 




34 


50.650 + 


48 


Reading Corporation 
Rochdale Corporation 


585 


^ 598 


632 


698 


563 


642 


607 


623 




7i 


4.375 


147 


994 


1,122 


1,061 


1.357 


1 1,075 


1.101 


1,143 


l.ldl , 




8 


a957 + 


416 


Rossendale Valley 


210 


200 


205 


235 


172 


191 


194 


191 




21 


3.862 


154 


Rotherham Corporation ... 


549 


577 


577 


785 I 


528 


567 


617 


619 






74 


4,402 


173 


Salfoni Corporation 


4.494 


4,582 


4,560 


6.261 1 


4,560 


4,639 


4,656 


4,619 






8 


36.306 


2.186 


Sheffield Corporation 


5,454 


5,699 


5,452 


5,961 


5,396 


5,740 


5,680 


5,694 






8i 


47,593 1 - 


1,755 


Southampton Corporation... 
Southcn«i -on-Sea Corporation 


898 


932 


971 


1.104 


858 


1,079 


1,026 


1,037 






7 


7,092 + 


222 


277 


326 


346 


472 


311 


342 


347 


372 






8 


2,487 


74 


South Shields Corporation 


^547 


573 


575 


653 


j 496 


532 


526 


528 






74 


4,017 


W7 
2,299 


Sunderland Corporation ... 


1.385 


1.358 


1,364 


1.473 


1.050 


1.126 


1.151 


1,111 




8 


10,936 - 


Sunderland District 


432 


442 


623 


400 


408 


440 


459 


471 


\ — 






Swindon Corporation 


153 


158 


179 


179 


142 


148 


146 


140 




8 


1,167 , - 


200 


Tvnoside Tramways and Tramroads 


408 


423 


458 


504 


295 


326 


380 


388 






21 


7.387 1 - 


1.196 


Wallasey U. D. CJbuncil 


761 


778 


790 


994 


844 


828 


842 


886 






74 


6,444 + 


7 


Walsall' Corporation 


442 


483 


497 


674 


504 


530 


539 


541 






21 


10,795 -1- 


1.000 


Waltliamsto w Corporation ... 


515 


615 


626 


813 


1 575 


565 


640 


720 






8 


4.619 + 


142 


Warrington Corporation ... 
West Ilam Corporation ... 


489 


379 


387 


387 


466 


380 


375 


375 






7 


2,758 + 


57 


2,178 


2.298 


2,514 


2,597 


1,924 


2.156 


2.187 


2,262 


1 




8 


17.269 - 


1,976 


Wigan Corporation 
Wolverhampton Corporntion 
Yorkshire (West Riding) 


1.171 


1.206 


1,248 


1.500 


1 1.169 


1.270 


1.339 


1,518 






7 


9.803 - 


634 


777 


839 


841 


1,362 


826 


895 


785 


804 






7 


5.996 - 


565 


1.110 


1,288 


1,131 


1.577 


. 1 1,159 


1.374 


1.296 


1,179 






21 


23.539 + 


293 


PORKIQN TRAMWAYS. 








1 
















Anglo- Argentine... 


17,395 


17.447 


17.519 


16.662 


19,664 


19,438 


18,483 


19,508 






21 


390.326 + 


43.073 


Auckland ... ... ...(month) 


10,982 








11,783 






... 






17 


48.883 4- 


R 7/lQ 


Boml«y Ks. 


27.422 


281260 






35,990 


371634 


... 








18 


655.713 +I9fi!-^f« 


Brisbane ... ... ...(month) 


12,659 








i 14.460 










17 


56,680 1 + 


7.357 
J53,670 


BritlHh Columbia ... (month) $ 


117,402 








153,725 










43 


1.643.985 1 ^< 


BucnoH Ayres and Belgrano 

B. Ayres Orand Nat. & New (Joint)... 


3.718 


31985 


3l960 


3l824 


. 1 3,667 


4lb44 


3l696 


4I203 


21 


80,107 ' -*. 


671 


6.892 


7,247 


7,263 


6,857 


7.779 


8,006 


7,438 


8,058 ; . 


20 


155,711 


4. 


18,835 


CalcutU Rr. 


45.376 


45.174 


44,662 


44,396 , 


45,746 


45.310 


45,826 


44,220 




; 20 


966,218 




33,893 


Havana ... ... ... $ 


33,475 


32,490 






34,427 


37,407 


' 








— 








Kalgoorlie ... ...(month) 


3,895 










3.721 












17 


15,040 


_ 


568 


LislKin M 












115.614 












17 


462.754 






Madras Rs. 


171315 


(2 weeks) 


I7I58O 


(2 weeks) [ 




18.651 


(2 woek.s) 


I9I376 


(2 weeks) 






17 


173,252 


-f 


1 7.7ft9. 


Mexiw IS 


384.200 










433.433 












17 


1,703,579 


-1- J Q-S.RQ? 


Montcvi<ltH) ... ...(niontli) 


16,145 


'.'.'. 








17.736 










26 


126,398 


-f. 


19.557 


Perth (W.A.) 


1.426 


1,359 


ll564 


1I292 1 


: 1,381 


1I379 


ll363 


1I4O7 




21 


29,673 




852 


Rio de Janerio ... ...(month) 


395.908 










447,588 


... 










17 


447,588 


-|- 


51.680 


Sao Paulo (month) $ 


170.334 










196.223 


... 










17 


773.942 


4- 


73I083 


Singapore ... ... ... $ 


9,794 


9l615 


9l365 


9I74O 




8,585 


9,545 


10li29 


8l902 




." 


34 


315.267 


+ 


2,890 
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Baker Street and Waterloo 


2,500 


2.390 


2,360 


2,580 




, 3.070 


3,040 


3,120 


2,775 


_ 


21 


64,455 


+ 


14.804 


Central London ... 


6.089 


5,924 


5,828 


5,473 




5,786 


5,999 


6.630 


6,518 




21 


126,811 




1.954 


Cliaring X Euston & Hampstead ... 






... 




1 3.230 


3.240 


3,360 


3,290 




21 


67,185 






City and South London 


21905 


2l694 


3,156 


3I657 


3,121 


3.000 


2,964 


2,804 


21 


68,356 + 


6.302 


G reat Northern and City ... 


1.835 


1.729 


1,740 


1.663 


1.644 


1,593 


1.576 


1,551 


21 


36,192 1 - 


2,315 


Gt. North'm, Pi«-.-adilly,& Brompton 


4,205 


4,050 


4J080 


4.300 


5,405 


5,565 


5,565 


5,260 1 . 




21 


113,720 + 


32.701 


Liverpool Ovcrhciid 


1,525 


1,475 


1.509 


1.754 


1.446 


1,399 


1.423 


1.475 ' 




21 


29,236 - 


750 


Mersey 


1,856 


1,898 


l.>22 


1,980 


1,899 


1,837 


1,956 


1,855 


1 


21 


40,280 + 


1.499 


Metropolitan 


15.613 


15,353 


15.104 


16,086 ! 


15,668 


15,457 


15,407 


15,491 




21 


320.506 


-f 


2.343 


MetropollUn District 


a 125 


7.759 


7.966 


8,129 


^1 


=.^_ 


8,632 


8,970 


9.005 


8.885 




• '-2L 


186.424 


-1- 


20.271 
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The Electric Construction Co., 



LIMITED. 



/s=^ 



ELECTRICAL ENGINEERS & CONTRACTORS. 



Motor- Generators. 



E. 

c. 
c. 







One of TEN SOOy.W, MOTOR-GENERATORS supplkd to 
LONDON COUNTY COUNCIL TRAMWAYS. 



E. 

C. 

c. 



Manufacturers of Continuous Current and 

Alternating Plant of Every Description. 



HEAD OFFICE: 



TELEPHONES— 10920 Central; 3671 London WalL 
TELEQRAMS— "Concordance.** London. 

DASHWOOD HOUSE, 

9. NEW BROAD STREET. 



London 



WORKS : 



TELEPHONES-430 and 75 Wolverhampton. 
TELEQRA.'VIS—" Electric,** Wolverhampton. 



BUSHBURY, 



Wolverhampton. 
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MILNES- DAIMLER, Ltd., 

Our Rqnitation is founded on many years of Experience. 




28 H.P. Chat-a-Banc to seat 25. 
OMNIBUSES, CHAR-A-BANCS, VANS, LORRIES, TOWER WAGONS. 



221, Tottenham Cour^t Road, London, VIT.C. 



_ , ( "MILNESIE, 

Telegrams, loNDON." 



^ . . ( 2268 GERRARD. 

Telephones , ^^^ CENTRAL. 



AN OPINION "AFTER 16 MONTHS' CONTINUOUS RUNNING." 



SILSDEN MOTOR OMNIBUS CO., LTD., 

nr. Keighley, Yorks., Nov. 13, 1907. 

Dear Sirs, 

With reference to the Motor Omnibus which you supplied to us in July, 1906, after 
16 months* continuous running we are pleased to report to you that the good opinion we 
at first formed of your Bus has been more than justified by results, and W6 COA^ratlllftte 

ourselves in owning what we consider to be the best *Btts on the market In consumption 

of Petrol and Oil she is remarkably economical. As to repairs your ledger will disclose that 

our purchase of parts, &c, from you during the last six months have not exceeded £5, 

which fact speaks volumes for the excellent workmanship of your Chassis. She requires a 
minimum amount of attention to keep her at concert pitch, and we can always depend on her 
carrying her complement of passengers (40) with ease up the long and steep gradients so 
numerous in this locality. We have nothing but unstinted praise for the manner in which 
your Bus has done its work on our country roads since July, 1906. — Yours faithfully, 

p. pro Silsden Motor Omnibus Co., Ltd. 

(Signed) M. P. CRYER, Secretary. 



RYKNIELD MOTOR CO., LTD., 



lURTON-ON-TRE:Nrr. 
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In consequence of the present position of the motor 
omnibus business in London, manufacturers are finding 
considerable difficulty in bringing to a satisfactory 
conclusion business negotiations which have been in 
progress for a more or less lengthy period with suburban 
and provincial authorities. On the face of it, this 
would appear to be a perfectly reasonable result from the 
comparative failure of the London motor vehicles, but 
on looking further into the matter, we are the strongly 
of opinion that the conditions under which motor omni- 
buses would be run outside London are so different from 
those which have prevailed within the Metropolitan 
area as to make the comparison of little value. As 
we have already pointed out, the investor was led to 
expect very much more than it was possible to obtain 
from this class of traffic, even under the best of man- 
agement, and when we remember that inexperienced 
and incompetent men succeeded in obtaining important 
positions with some of the companies running motor 
'buses, the wonder is that the net result has not been 
even more disastrous to the shareholders of these 
concerns. Fortunately a very great improvement has 
taken place with regard to the higher officials who are 
responsible for London's motor 'bus service, but we are 
of the opinion that there is room for considerable 
improvement in the methods adopted by many of the 
drivers of both the petrol and steam vehicles. Not 
only is the life of tyres considerably shortened by the 
careless handling of the 'bus, but the effect on the 
machinery is such that friction has frequently been 
caused between the manufacturer and the companies' 
engineers on account of the high maintenance costs, 
the latter complaining of faulty material, etc., when 
the true cause of the trouble has been due to unfair 
usage. An example of careless driving was recently 
brought to our notice on one of the Metropolitan 
steam omnibuses running in Piccadilly. The driver 
had evidently approached the rise leading towards the 
Circus with the steam pressure too low to take the 
hill; he had, therefore, to **flog" the donkey engine, 
the outward signs of which were a cloud of smoke and 
a bad smell. 



The small proprietor who contemplates the inaugur- 
ation of a motor 'bus service m the provinces, or some 
urban or rural district, can easily profit by all the 
mistakes that have been made by the London com- 
panies. In the first place it will be comparatively 
easy for him to obtain reliable information with regard 



to the several types of 'buses which are now giving 
satisfaction from the mechanical point of view. Then 
he should have no difficulty in obtaining the services 
of-a g:ood practical man who would keep the vehicles 
on the road, and last, but not least, he can select 
non-competitive routes which would enable him to 
arrange his service and fares in a manner that would 
ensure a fair return on his capital expenditure. With 
regard to the development of traffic, the experience 
gained in the early days of tramways is being repeated. 
Wherever a regular service can be depended upon 
between any two or more districts, additional movement 
is encouraged and an increasing business built up, until 
in many instances the result has surprised the pro- 
moters. Bearing in mind each of these points, we 
think that instead of the London position retarding 
the advent of motor 'buses in the country generally, 
advantage should be taken of this experience, and by 
avoiding the mistakes of finance and management now 
disclosed, services that should not only give facilities 
for rapid transit in districts now ill-served, but also 
prove satisfactory to the promoters, can be built up. 



The storage battery type of omnibus is still running 
in London, and it is gradually increasing in numbers. 
We have on former occasions expressed doubt as to 
the success of the undertaking, but so long as the 
makers of the batteries are content to maintain them 
at the present contract rate the omnibus company 
ought to be able to make some profit. Some engineers 
not associated with the accumulator industry are now 
inclined to admit that possibly there may be something 
in the storage battery omnibus from the financial point 
of view, provided that it receives regular skilled atten- 
tion and runs on level roads. This is as regards the 
lead accumulator. In this issue, however, we publish 
an article calling attention to what is being done on 
the Continent with the nickel and iron battery. This 
is the type on which Edison in America has for several 
years been working, but with no very tangible results 
so far as commercial use is concerned. The German 
experiments, however, look very promising, and it is 
quite possible that before long we may have a nickel 
and iron (or steel) battery which will be much more 
durable and economical than the lead one, and com- 
parable in economy with the petrol engine. As soon 
as that stage is reached the latter will disappear, so far 
as motor omnibuses are concerned, unless it survives 
in combination with electric transmission. It is quite 
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clear that, given equal economy, the accumulator vehicle 
will be preferred for many purposes to all others. 



DEVELOPMENTS IN ELECTRIC ACCUMU- 
LATORS FOR MOTOR CARS. 



The agitation concerning the great increase in the 
cost of road maintenance caused both by fast pleasure 
cars and by slower and heavier motor vehicles continues 
to grow in volume. County councils and ratepayers, 
indeed, have a genuine and growing grievance. In 
many quarters it is maintained that motor traffic has 
no sensible injurious effect on paved streets, and that 
the trouble is confined to macadam roads. This is by 
no means the universal view, however, and the metro- 
politan tramway managers are agitating over damage 
done to their track paving by motor 'buses and other 
heavy vehicles. The tramway undertaking which does 
not wear or damage the paving at all has to pay for the 
damage done by other vehicles. It is quite reasonable 
to suppose that any heavy vehicle, even if provided 
with india-rubber tyres, must do damage by the 
])rocess of crushing and by the heavy blows delivered 
at every inequality of the street surface. There can be 
hardly any doubt that sooner or later some means will 
have to be adopted for securing some contribution to 
road maintenance from the owners of motor vehicles 
above a certain weight. In this we cannot see any 
injustice. 

Bearing on the same subject was the recent agitation 
among motorists in favour of the proceeds of any 
added taxation on motor cars being used for road 
maintenance. It was assumed as highly probable that 
such additional taxation would this year be imposed 
by the Chancellor of the Exchequer. Accordingly, 
large numbers of local authorities were induced to 
declare in favour of a central fund for road maintenance 
into which the tax money should be paid. The storm 
has blown over in the meantime, as no additional 
taxation has been proposed. It is quite possible, how- 
ever, that the delay only means that next year there 
may be a more thorough-going scheme of taxation, 
especially on pleasure cars. If this comes about, the 
impost should certainly be graduated, so that the large, 
costly, and fast cars should pay more than others. 
Industrial vehicles ought to pay least of all; they 
cannot stand a heavy tax. 



The price of india-rubber tyres is still going down, 
and a continuation of the fall will soon be of marked 
benefit to the motor omnibus industry. There may 
be some fluctuations during the next year or two, but 
thereafter will come a great and permanent decrease, 
as the plantations of the india-rubber producing com- 
panies become more and more productive. Similar 
prospects cannot be held out as regards the price of 
petrol, but a good substitute is being found in a 
product — it is going by various names — obtained in the 
distillation of coal, and beyond that are the inex- 
haustible supplies of alcohol which will be obtainable 
as soon as legislative restrictions are removed. 



The Electrobus. — In connection with the visit of the French 
President in the end of May, the London Electrobus Company had a 
number of their vehicles chartered by the Admiralty to take 264 
French sailors for a day's outing in the Metropolis. This was the first 
occasion on which public licensed vehicles were admitted to the Royal 
parks in London. 



Regarded by everyone as the ideal system of working 
motor cars or vehicles of all types, the storage battery 
method has so far not made its title thoroughly clear 
in all essentials; the doubt as to working costs inclu- 
sive of depreciation, the objections of great weight and 
noxious acid fumes, have prevented the lead accumu- 
lator from bein;i: regarded as perfect for the purpose. 

Great improvements have doubtless been made of 
late years in the manufacture of cells; and the quiet 
and regu.ar running of the London Electrobus vehicles 
has done much to rehabilitate the good opinion in the 
public mind that many battery tramcar failures had 
shattered. Still more is required, however, to show 
such an advance that the petrol 'bus, or cab, or van 
shall be faced from this direction with a serious com- 
petitor in re«jnrd not only to quietness and ease of 
runni'ii:. bi:i ulso on financial grounds, including such 
poinio ai economy of first cost, running chages, renew- 
als, maintenance, and durability. 

Perfection in all or most of these qualities has been 
boasted for many years in the popular press on behalf 
of the so-called Edison battery, the announcement of 
final touches to ensure complete satisfaction appearing 
regularly every other year or so. 

Of course, the electric couple between nickel and 
iron in an alkaline solution as employed by Edison is 
well-known, and more than one inventor has already 
worked on these lines, only to find some insuperable 
difficulties in regard to strong local action, which at 
once reduces the effective cell pressure to an impossible 
degree for practical working. 

Much of the credit properly due to those who find a 
solution to this problem can now be given to practical 
experimenters like Messrs. Bergmann and Company, 
of Berlin, from whose factory are now being turned 
out large quantities of these nickel iron cells for use in 
and fitted to motor cars for private purposes, the 
electric drive being either by means of double-side 
chains with a single motor, having one reduction and 
differential gear all arranged behind the back axle, or 
else through ordinary spur gear — the motor being 
suspended partly from the back axle and partly from 
the frame as in tramway practice. 

A still better method is also adopted in the use of a 
gearless hub motor on each back wheel ; and, needless 
to say, though the efficiency is perhaps less, the quiet 
and easy running of such a combination is absolutely 
perfect. No nearer approach to a flying machine could 
be desired. 

Apart from the driving mechanism, however, which 
after all is now absolutely standardized from tramway 
practice, the main features of interest lie in the battery. 

This, as compared with the lead cell, at present may 
perhaps cost no less (though as the manufacture is 
extended there is no doubt the cost will come down 
very greatly), and it offers no great saving in regard to 
total weight for a given output (though improvements 
are now being worked out which increase the amount 
of active material very much for the same weight of 
framing). 

The increased life or durability, however, appears to 
show a tremendous advance : an average of two years 
for the rough work of motor cars represents a duration 
that probably not one lead battery now on the market 



Digitized by 



Google 



June 4, 1908.1 



THE TRAMWAY AND RAILWAY WORLD. 



483 



MOTOR TRAFFIC. 



can offer, and the reduced cost of maintenance thus 
achieved is more than enough to justify a very satisfac- 
tory outlook for the new type of cell. Moreover, it 
seems difficult, with average treatment, to seriously 
injure the cells by heavy charges or discharges. The 
time of charging may be a third or a fourth that 
required for a lead battery, and the cost in this respect 
therefore may be less — not of course in regard to the 
total energy put in, but rather to the time required for 
the work. 

Time and experience alone can show how far these 
claimscan be substantiated. We understand from several 
experts whose technical standing is unquestioned that 
satisfactory proof is available at the present time, that 
they accept what has been done while still looking 
forward to yet other improvements. Even now, how- 
ever, sufficient has been done to prove the value of the 
new cell for every-day work — more particularly at the 
outset for motor vehicles employed in urban service 
where they can radiate from a charging centre over an 
area at least as great as with any lead battery, that is 
for a mileage of 50 to 60 on one charge, at an expense 
for energy and maintenance much below anything that 
can be claimed for petrol vehicles, whilst the ease, 
comfort, and safety of working far exceed that of the 
latter. 

We understand that the new cell is now to be 
demonstrated practically, and shall watch its progress 
with interest, and hope for the success it appears to 
deserve. 



worked, British patents on British soil. It is in- 
teresting to note that Germany alone holds 15,000 
British patents, of which no small number arc 
connected with the manufacture of motors. 



PATENT LAW AND BRITISH MANUFAC- 
TURERS. 

The attitude of the foreigner towards Mr. Lloyd- 
George's Amended British Patents Act, which comes 
into force in August, will give the British motor car 
manufacturer food for thought respecting our present 
fiscal policy. Under the Act mentioned, French, 
German, and American holders of British motor 
patents will, from August next, be compelled to make 
the patented article in this country or lose their 
monopoly. That, at sight, appears to confer a benefit 
upon trade here by giving employment to more 
mechanics, by the building of factories, and by the 
payment of wages. To some extent it will also benefit 
the native manufacturer, because his foreign rival will 
be compelled to produce his article under the same 
general conditions of expenditure and prime cost. 
Naturally, this is not at all to the liking of the foreign 
patentees, and their organs are making a loud outcry 
on the wickedness of the British Government in 
endeavouring to foster its native industries. The 
following excerpt from the " Kreuzzeitung '* is quoted 
by the Standard as an example of German logic : 

England continues to pursue a policy of Protection under a Free 
Trade mask, and she chooses methods of so doing which must be 
described as unfair, in view of the fact that German interests are 
seriously affected thereby. There are grounds to fear that the hostility 
between Germany and England will again be intensified if the British 
do not check their protectionist tendencies, and if they persist in 
putting into operation this new Patent Law, which is incompatible 
both with free trade and a fair commercial policy. 

The unreasonableness of this attitude, remarks the 
Standard, is self-evident. Here is a country which 
imposes heavy tariffs on our manufactures, and which 
can dump its productions free of taxes into England, 
crying out because we ask it to work, or cause to be 



A DENNIS CHASSIS. 

The accompanying illustration shows a substantial and useful 2-ton 
chassis suitable for a variety of purposes, which is constructed by 
Dennis Brothers, Limited, Guildford. Like other vehicles built by the 
same firm the transmission to the driving axle is by worm gearing, 
which runs very smoothly and noiselessly. The engine, which is of 
28 H. p., has cylinders of no mm. bore by 130 mm. stroke. Forced 
lubrication is effected by a pump in the base chamber below the crank 
shaft. There are two ignitions, geared from timing wheels, which are 




Dennis 2-Ton Chassis. 

entirely enclosed. The radiator is of cast-iron, thus effecting a saving 
in price, and the sides of it can be taken apart for the insertion of 
fresh tubes The whole radiator is so hung as to allow of expansion. 
Between the clutch and the gear-box is fixed a cardan square, which 
allows for any lack of alignment between the two, and facilitates 
attachment and detachment. Another point is that the direct drive 
is on the third speed, the fourth being got by gearing up. The whole 
chassis is well-made and handsomely finished. At the 1 ist commercial 
vehicle show, at Olympia, a similar machine was on view, and attracted 
a good deal of attention. 

Street Dangers.— In the House of Commons on June 2, Mr. 
Gladstone, the Home Secretary, replying to a question by Mr. ]. F. 
Remnant, stated that the Commissioner of Police was aware that the 
heavy traffic of all kinds which passes along Theobald's Road renders 
it dangerous as a thoroughfare. The two chief points of danger are 
the junctions with Southampton Row and Gray's Inn Road, and at 
each of these places there are two constables regulating the traffic, 
and a police patrol has recently been stationed to prevent dangerous 
driving on the section between these two points. The omnibus com- 
panies have also been asked to instruct their drivers to exercise special 
caution on this route. 
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AUTOMATIC SPEED CONTROLLER. 



A simple and effective speed controller, or speed arrester, is now 
upon the market, and is supplied by Messrs. W. Wood and Company, 
of no. Cannon Street, London, E.C. It is designed to comply with 
Board of Trade regulations respecting speed limits on electrically or 
mechanically-propelled vehicles. 

It will be remembered that a regulation, framed by the Board of 
Trade, was issued in the early days of electric traction, which reads 
as follows: "If, and when required by the Board of Trade, every 
motor carriage shall be fitted with an apparatus to indicate to the 
driver the speed at which it is running, and shall be fitted with a 
governor which cannot be tampered with by the driver, and which 
shall operate so as to cut off all electric current from the motors 
whenever the speed exceeds 10 miles per hour." 

The patentee of the present automatic device claims that this 
control may be effected in a simple and inexpensive manner. The 



but, having no friction, or inertia, or counter-weights, the movement 
is definite, and it cannot be tampered with by the driver of the vehicle. 

It is well known that, although motor 'buses are licensed to run at 
a maximum speed of 12 miles per hour, and motor cars at 20 miles 
per hour, that limit is often exceeded, with the inevitable result that 
fines are being imposed almost every day in some parts of the couniry. 
but, with the fitting of this device, the driver cannot exceed the 
prescribed limit. 

The diagrammatic sketch of the device is self-explanatory. 



CHURCHILL CHAR-A-BANC. 



Our illustration shows a Churchill motor char-a-banc on tour through 
the Derbyshire hills. The vehicle is of the well-known type 
manufactured by Messrs. Durham, Churchill and Company, of the 
Hallamshire Motor and Engineering Works, Sheffield. It is fitted with 




IWDWCTION Ptn To LwttlWt 



Automatic Speed Indicator. 

apparatus consists essentially of a speed indicator with movable 
contacts which may be set at any point. 

Immediately a pre-determined speed has been attained the needle, 
or pointer, of the tachometer, or speed indicator, makes contact and 
closes a battery circuit, thereby energising a solenoid, which, when 
the device is applied to tramcars, trips an armature and opens the car 
circuit-breaker, and. if required, automatically applies a brake by 
short-circuiting the motors through the usual resistance carried on the 
car. and, in some instances, closes a circuit from the power supply 
through the magnetic brake. 

The device may be readily fitted to any make of speed indicator. 



Cliurchill Char-a-Banc. 

a 4 cylinder 24-30 h.p. Aster engine, and has seating capacity for 26 
passengers, and we understand it is giving complete satisfaction. The 
special features of these vehicles are the "champion " patent friction 
clutch, the universal joints, and the "champion" patent change-speed 
gear. The latter is of considerable interest, as the change-speed gear 
is one of the vital parts of a motor vehicle, and most likely to be 
damaged by an inexpert driver. The " champion " change-speed gear 
consists of a hollow shaft with rectangular holes slotted right through ; 
small blocks, having teeth formed on one face, are loosely mounted on 
a rod having a cane in its centre, each block being fitted into one of the 
holes in the shaft ; and a number of gear wheels mounted loosely on the 




Champion Change Speed Gear. 



is eminently suitable for motor cars, and is capable of automatically 
governing an engine within any pre-determined speed. 

When fitted to petrol engine cars or motor 'buses, immediately the 
maximum permissible speed is exceeded the engine is throttled down 
by the closing of a valve in the supply or induction pipe, and as soon 
as the speed falls the valve is opened again. In short, the device 
effects the same purpose as a sensitive governor on a stationary engine, 



hollow shaft with teeth of a special form cast inside the hub. As each 
of the gear wheels is placed directly over one of the blocks, it follows 
that when the block is raised by the movement of the cane rod it 
instantly locks the wheel over it to the shaft. Each wheel on the 
hollow shaft is always in mesh with a corresponding wheel mounted on, 
and permanently fixed to a shaft placed parallel to the hollow shaft, so 
that the power rotating the hollow shaft is at once transmitted for 
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propelling purposes through any desiredUrain of wheels. It is claimed 
for this system that it is practically impossible for a driver to " miss a 
gear" as owing to the whole of the inside of the hub of each wheel 
being toothed, the teeth of the block are bound to engage whenever the 
block is raised, and as the teeth are almost semi-circular the engagement 
is very easy, and there is no chipping or breaking of teeth. The reverse 
IS obtained by the intermeshing of a third wheel in the usual way. Any 
number of speeds can be provided for. We give two views of this 
patent gear, from which a good idea is obtainable of its rioidity and 
compactness. 



A USEFUL TOOL. 



Machine tools play a large part both in the manufacture and the repair 
of heavy chassis, and probably no more generally useful tool for such 




A Lathe by Drummond Brothers. 

purposes can be found than the new high-speed all-gear head heavy 
lathe which is here illustrated. It is made by Drummond Brothers, 
Limited, Guildford, and is capable of an unusual variety of work. The 



heaviest roughing cuts using high-speed steel and the finest class of 
small work are within its range. The traversing boring carriage is of 
a new design. It has a reversing motion for screw cutting by lever on the 
apronjso arranged that screws cannot be crossed in cutting, and it has 
a gap bed of novel form, the saddle having no overhang even when the 
gap is is use. The saddle only bears on the lower tier, leaving the 
upper tier free from wear. There is thus no derangement of the poppet 
or the tail-stock which rests on the upjaer tier, and the centres are kept 
true. However far the poppet barrel is out there is always the same 
bearing length. The machine may be regarded as one of the best for 
all round work produced by a firm who have specialised in the 
manufacture of lathes. 

THE INDUSTRIAL MOTOR EXHIBITION. 

Pressure on space prevented notice being given in our issue of 
May 7 to several exhibits of interest at the recent Industrial Motor 
Vehicle Exhibition at Olympia. The following notes are supple- 
mentary to those which we published in May : 

Mann and Overtons, Limited.— This firm showed two " Unic " 
10-12 II. p. vehicles, one fitted with a cab body similar to those running 
on the London streets, and the other with a i5cwt. van body. This 
was the identical van which gained a gold medal in the K.A.C. trials 
last autumn. 

Mann's Patent Steam Cart and Was:on Company.— This 
firm's exhibit consisted of a 5-ton steam wagon, fitted with a loco- 
motive type of boiler and compound engine, rated at 30 h. p. The 
drive is by means of Mann's well-known system of spur gearing. 

The St. Pancras Iron Works Company.— This company were 
showing one of their 50 H. p. steam wagons, a similar vehicle to those 
which are doing most satisfactory work in the sanitary department of 
a large number of the municipal corporations. The wagon is designed 
to carry a load of five tons, and draw a trailer with a load of three 
tons. It is fitted with a platform 12 ft. by 6 ft 6 in., and has the firm's 
patent radial return tube boiler. 

Willans and Robinson, Limited, of Rugby, had an exception- 
ally fine range of castings on view. These were in various metals, and 
included motor cylinders, pistons, and piston rings, also some intricate 
castings for launch and boat work. 
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THE ROYAL AUTOMOBILE CLUB. 



The recent acceptance by Prince Francis of Teck of the position 
of chairman of the Royal Automobile Club may be said to be the 
beginning of a new development which, says the Evening Standard, 
promises to revolutionise Clubland, and may possibly have a marked 
effect on the hotel and restaurant life of London. The Royal Auto- 
mobile Club, of which the King is patron, has. bought, as everyone 
knows, the site of the old War Office in Pall Mall. Here a club-house 
on entirely new lines is to be erected. It will contain all the best 
features of the hotel de luxe. French styles will be introduced. Its 
reading-room will take the form of a winter garden. There will be 
a large number of bedrooms and a bathroom to each. Ample space 
will be devoted to the restaurant, which will be run on the same lines 
as the best ones in London, Banquets will be fairly frequent, and 
private parties will be a daily feature of club life. Members will 
be allowed to introduce ladies. Supper after a theatre will be a 
special attraction, for it will be enjoyed in peace, with no cry of 
•• Lights out I '* followed by a hasty scramble. One room, and one 
room only, will be consecrated to the old club life. Its furniture 
will be entirety of mahogany and mulberry-coloured leather. 

The Royal Automobile Club of the future will strike a death-blow 
at the club as we know it today. The scheme and plans of the club 
are being watched closely in the catering world, more especially in 
view of the present Licensing Bill. It is obvious that in face of recent 
severe competition any further State-created restrictions must tend 
towards disaster. It is even possible that in the future some of London's 
hotels may form themselves into clubs simply from motives of self- 
protection. 

MOTOR OMNIBUS NOTES. 



A Motor Coach Service has been started between Folkestone and 
Tunbridge Wells. 

Dust Trials. — The Royal Automobile Club propose to hold further 
dust trials on the Brooklands Track early in July. There will be, as 
was the case last year, three classes, viz.: makers' standard cars, 
amateurs' cars, and experimental cars. 

A New Kind of "Protection." — Scarborough Town Council 
having received an application from a company for permission to run 
taximeter cabs, have resolved to license these cabs, on condition that 
for each such cab licensed the company should purchase one horse- 
drawn cab already licensed. 

London to Brighton Motor Trips. — During the summer season 
the Daimler Company will run 42 h. p. motor cars every Sunday from 
London to Brighton and back. The cars will start from several of the 
principal London hotels. The fares are 12s. 6d. single, and 15s. 
return. 

Petrol-Electric 'Bus at Brighton. — TheHallford petrol-electric 
omnibus, which was exhibited at the last motor show at Olympia, 
I-ondon. is now in service at Brighton, being run by the Brighton and 
Hove Motor Omnibus Company. It is similar to the Hallford vehicle 
which Thomas Tilling, Limited, are running in London. 

Manchbstbr and Motor 'Buses.— Possibly because of the doleful 
experience of a motor 'bus company some time ago, Manchester Watch 
Committee are very cautious about new applications. At a meeting on 
May 21 they decided to postpone coming to a decision on an applica- 
tion for permission to run motor 'buses in the suburbs till further 
information could be obtained from the chief constable and the city 
surveyor as to traffic requirements, etc. 

A Protest against Motor Traffic. — The Lord Mayor of London, 
in response to a requisition of citizens, has called a meeting at the 
Mansion House for the purpose of directing attention to what the 
signatories describe as the excessive danger, annoyance, and incon- 
venience caused by the speed, noise and noxious fumes of motor 
omnibuses and traction engines in the city of London. The meeting 
has been fixed for June 22 at 3 p.m. 

Torquay Road Car Company. — The report on the first year's 
working of this company shows that the receipts were ^"2,905, and the 
expenses, including preliminary and formation expenses, were /2,6ii. 
After deducting depreciation at 10 per cent, on the five cars used, there 
remains a profit of £yg 15s., which is carried forward. The directors 
have arranged to work the steam 'buses of the Paignton and District 
Motor Omnibus Company on terms which are considered advantageous. 

Motor Cab Driver in Trouble. — Comparatively few prosecutions 
of motor cab drivers for reckless driving have so far been reported, 
and, considering the speed and mobility of the vehicles, the fact speaks 



well for the class of men employed. A driver was. however, fined /lo 
and 23s. costs at West London Police Court on May 23 for failing to 
stop after an accident. The cab had collided with a cyclist, and the 
cab driver drove speedily away. 

Motor Cabs and Return Fares.— Mr. Herbert Gladstone, Home 
Secretary, has stated in a printed reply to a Parliamentary question 
that taxicab drivers are not entitled to demand return fares inside the 
MetropoHtan Police district. Outside the district the Home Secretary 
has no authority to prevent a driver making an arrangement with the 
hirer for the payment of a return fare, and he understands that drivers 
have been instructed not to accept fares outside the district except in 
consideration of some return fare. 

Mr. C. D. Rose, MP., having intimated that he was unable to 
undertake the duties of chairman of the Royal Automobile Club, to 
which office he was recently re-elected, the committee of the club have 
appointed Prince Francis of Teck to be chairman. Mr. Rose has 
found it necessary to visit Canada for a time, and so cannot attend to 
the duties of chairman. The committee have asked him to accept a 
vice-presidency of the club in recognition of the unique services he 
has rendered to it and to the whole automobile movement. 

Luxurious Omnibuses. — The General Motor Cab Company are 
experimentally running in the west end of London a new and luxurious 
type of motor 'bus, built by Charrons, Limited. The vehicle is a 
single-decker, and seats only nine passengers. It is luxuriously 
appointed inside, and the seats are upholstered arm chairs. The route 
is from Portland Place to Cromwell Road, South Kensington, and the 
fare for any distance is sixpence. Only in the west end of I^ndon, 
probably, could there be a chance of such a venture paying. The 
'buses are easily recognised by the word "Pullman" in large letters 
along the sides. 

Motor Mowing Machines for London. — At a meeting of London 
County Council on May 12. the Parks Committee presented a repyort 
on the question of obtaining motor mowing machines for use in some 
of the larger parks. A 42 in. machine had been in use at Victoria 
Park for over three years, and the committee were of opinion that 
seven additional machines should be purchased. By this means it 
would be possible to carry on mowing at times when the ground was 
unfit for the use of horse machines, and owing to the absence of hoof 
marks and the motors serving the purpose of rollers, the condition of 
the surfaces of cricket and other grounds would be materially im- 
proved. Moreover, it was anticipated that the cost of the machines 
would be recouped within two years by the saving of labour and horse 
hire. Ransomes, Sims, and Jefferies, Limited, were prepared to supply 
machines for /i5oeach, and Alexander Shanks and Son, Limited, for 
;f 180 each, subject in each case to a discount of 5 per cent. The Com- 
mittee had come to the conclusion that four machines should be obtained 
from A. Shanks and Son, and three from the other firm. 

Attack on Motor 'Buses. — On May 31 something approaching a 
riot occurred in the East End of London, as a result of a motor omni- 
bus accident. An omnibus was travelling along Mile End Road when, 
at the junction of Cambridge Heath Road, three children tried to cross 
in front of it. A man succeeded in pulling two of the children out of 
the way, but the third was killed. The driver did his best to avoid the 
accident. A crowd quickly collected and raised angry cries against the 
driver. The latter was roughly handled, but was rescued by the 
police. The mob threw stones and other missiles at the 'bus, from 
which the passengers speedily escaped. An attack was also made on 
another motor 'bus, and the mob was only dispersed after a large force 
of police had arrived. Arrests were made, and fines were inflicted at 
the local courts on Monday.— In the House of Commons on June 2, 
attention was called to the accident by Mr. Timothy Davies, Liberal 
Member for Fulham, who asked the Home Secretary if his attention 
had been drawn to the occurrence, and what steps would be taken for 
the safety of children and old people. Mr. Gladstone replied that his 
attention had been drawn to the accident. The police had cognisance 
of 36 fatal accidents caused by motor omnibuses in the metropolitan 
area in 1907, but the fatal accidents caused by horse-drawn vehicles 
were four times as numerous. He would call the special attention of 
the police to the necessity for strictly enforcing the traffic regulations 
in streets where children were apt to congregate. 

Mail Motor Vans. — The carrying of mails by petrol motor vans is 
steadily increasing. A new service has been started between London 
and Aylesbury. The 18 h.p. Siddeley van which is being used, is 
supplied by the Wolseley Tool and Motor Car Company, Limited. 
It leaves Aylesbury at 7-30 each evening and calling at Tring. 
Berkhampstead, Two Waters, Kings I^ngley, Watford, Stanmore and 
Edgware to take up, arrives at Mount Pleasant. London, just before 
midnight. Less than half-an-hour later it starts back again, and 
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LTD. 



New 7i in* and 9 in* 

HIGH-SPEED LATHE 




THESE LATHES WILL DO A GREATER VARIETY AND 
HEAVIER WORK THAN ANY OTHERS OF THEIR SIZE. 

Write fgr full particulars to — 

Drummond Brothers, Ltd., 

nr. GUILDFORD, SURREY. 



Stopping at the same places as on the up journey, reaches Aylesbury 
again just before five. The distance run is just over 40J miles each way. 
The van carries in addition to the mails a sorter whose operations aie 
conducted by acetylene gas light for which an installation has been 
fitted. The same driver makes both journeys. 

Society of Motor Manufacturers and Traders.— A meeting of 
the agents' section of the Society of Motor Manufacturers and Traders 
was held on May 21, Mr. W. M. Letts in the chair. The meeting was 
called in accordance with the decision of the council in order that the 
section might consider whether they would elect a committee. It was 
unanimously resolved to continue the work of the section through a 
committee as before, the maximum number being fixed at twenty-five. 
The following committee was elected : Messrs. A. R. Atkey, B. Coat- 
hupe, H. Carver. A. Farnell. T. Garner, R. E. Hale, A. C. Hills, J. K. 
Hutton. H. E. Hughes, W. N. Letts, H. J. Lloyd. G. N. C. Mann, 
A. S. Mays-Smith, A. W. C. Hobbs, A. F. Mulliner, C. J. Newey, W. 
Parker-Thomas, and C. A. Slater. It was resolved that it would be 
desirable to form a section which would take in the numerous traders 
round London. Mr. Stafford was directed to inquire into and report 
on the matter. 

Exhaust Gases. — After the vapour emission competition promoted 
by the Royal Automobile Club in March, 1907, Mr. Dugald Clerk, one 
of the judges, offered a prize of fifty guineas, to be given to the winner 
of the next vapour emission competition. It has been decided, however, 
not to hold a separate competition of this character during the present 
year, but, in order to encourage makers to give their best attention to 
this important subject, the Technical Committee decided to ask Mr. 
Clerk if he would allow his prize to be given to the best car in this 
respect in a long-distance trial carried out under the observation of 
the Club. Mr. Clerk has kindly agreed to this arrangement, and a 
further recommendation is now made that competitors may, at their 
option, enter for the prize as part of a long-distance trial, or for a 
special one day trial of about 100 miles on the road. 

Prejudice against Motor 'Buses. -^ A peculiar application was 
made at lirentwood County Court on May 20, when Judge Atkinson 
was asked to have certain actions for damages by Ilford Urban Council 
against the Great Eastern Motor Omnibus Company tried at some 
other place than Ilford. The actions were for damages to electric 
standards and a tramcar. and there were counter claims for damages 
to omnibuses. Mr. T. Ralph, who appeared for the company, said 
they thought it would be impossible to obtain a really fair hearing in 
Ilford, owing to the prejudice existing there against the motor 'buses. 
Mr. A. E. Pearkes (for the Ilford Council), said he would undertake 
not to ask for a jury. Mr. Ralph : They might want a jury. The 
Judge said he would take care that the jury did not come from Ilford. 
Mr. Ralph said that the Ilford Council had been running trams, and 
had suffered from the 'bus competition. He would like the cases tried in 
the City of London Court or Bow County Court. The Judge said that 
he had no right to transfer Essex cases to the Metropolitan courts. 
There was Chelmsford. Mr. Ralph said that his clients preferred 
Ilford to Chelmsford. His Honour ultimately appointed a special day, 
July II, for the hearing, at Ilford. 

Motor 'Buses and Oil Nuisance. — At the Mansion House Poliro 
Court, London, on May 4, four cases were heard against drivers of 
motor omnibuses of the London General Omnibus Company and the 
Ix)ndon Road Car Company. The charge was one of contravening the 
by-laws framed under the Public Health Act, 1891, by causing thick 
black oil to be cast on the roadway in Cornhill and Ludgate HilJ. Mr. 
Vickery, m support of the summonses, said the proceedings were taken 
with the view of putting a stop to a dangerous and objectionable 
nuisance caused in the City by the dropping of oil from motor, 
omnibuses. To illustrate the extent of the nuisance a return that had 
been made showed that for the week ending April 19 there were 172 
offences of this kind in the City, and for the week ending April 26 
382 cases. This was the first prosecution of its kind in the City. The 
nuisance was due either to carelessness on the part of the drivers or a 
defect in the tray fitted to the vehicles to catch the oil from the engine. 
The Lord Mayor said this was a very proper prosecution, and one 
which ought to have been taken before, but he was of opinion that the 
companies were as much responsible as the drivers, and that they 
ought to indemnify the men in respect of penalties incurred. He 
imposed a nominal penalty of 2s. with 3s. costs, on each of the 
summonses. 

Heavy Damages against an Omnibus Company. — In the King's 
Bench Division of the High Court of Justice, on May 19— before Mr. 
Justice Jelf and a common jury — Mr. F. R. Morgan, an engineers 
commercial traveller, sued the London General Omnibus Company 
for damages in respect of injuries received by being run into by a 
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motor 'bus belonging to the defendants. His case was that tlie 'bus 
was driven negligently on the wrong side of the road, and that no 
warning was given of its approach. He was permanently injured and 
unable to follow his occupation. He had been ;f 180 out of pocket up 
to date. The defence was that the accident was due to the plaintiff not 
keeping a proper look-out, and to his getting in the way of the 'bus, so 
that it was not possible for the driver, although he exercised all 
possible skill, to avoid the accident. The jury found for the plaintiff, 
and awarded him ;f 1,000 damages. A stay of execution was asked on 
the ground that the damages were excessive, and Mr. Justice Jelf said 
he would consider the matter and give his decision on the following 
day. On the case being called on Wednesday, it was intimated that a 
stay had been arranged between the parties on terms which were not 
made public. The Jtid^^c said he was glad the parties had relieved 
him of the duty of deciding the question, which was of some difficulty. 

Road Maintenance in Lancashire. — At a meeting of Lancashire 
Count>' Council, held in Preston on May 7, Mr. Wade Deacon, chair- 
man of the Finance Committee, in submitting the budget of the 
current year, said that the Main Roads Committee estimates showed 
the very large increase of /i3,i52. This was in part owing to there 
having been a very great increase in the weight of the traffic which 
passed over the roads and the heavy motor cars now used. The 
Committee strongly urged the Council to agree to increased expendi- 
ture. Certain approximate conclusions had been arrived at, which 
showed that in the Lonsdale division there would be a decrease in the 
rates of i 24d., and in the other divisions the following increases: 
Amounderness, ii6d. ; Blackburn, id.; Leyland, ii-24d. ; Salford, 
7-i5d. ; and West Derby, 9 i6d. The amount to be raised was 
;f347,854, an increase on the previous year of /i4,i5i. Mr. Shuttle- 
worth, in submitting the report of the Main Roads Committee, said 
that about two years ago a sum of £500 was asked for to conduct 
dust-laying experiments. The Committee had not yet arrived at a 
satisfactory method of dealing with the difficulty, but some advance 
had been made in their inquiries, and certain conclusions had been 
arrived at. They asked for a further grant of /500 for further experi- 
ments. The Committee had come to the conclusion that there would 



be a substantial increase on that already asked for, because of the work 
involved in the treatment of Lancashire roads, necessary by the heavy 
motor-wagon traffic. That increase was estimated at ;f 2,670, or a total 
of ;f 15,822. The report was adopted. 

The Future of the Omnibus. — Presiding at the annual meeting of 
Thomas Tilling, Limited, the well-known London omnibus owners and 
jobmasters, Mr. R. S. Tilling said that the decline in the receipts of 
the omnibus traffic was owing to the exceptionally cold weather, and to 
the competition of the electric tramways and motor omnibuses. The 
London County Council tramways were being run at fares which could 
not be made profitable by any company. As to the motor omnibus, 
the first full-sized petrol omnibus was run by their company in London, 
and that was less than four years ago. He stated at that time that it 
was their intention to substitute motor for horse traction very gradually, 
and in this policy they were supported by the boards of all the then 
existing established omnibus companies. But along came the inevitable 
company promoter, who flooded the streets of London with motor 
omnibuses, and the existing companies, in sheer self defence, ordered 
more rapidly than otherwise they would have done, the vehicles proving 
unsuitable. The older companies were faced with two alternatives, to 
abandon the motors altogether or to reconstruct them. The latter 
course was decided upon, but the reconstruction of the vehicles had 
cost much money, but this in their case had been met out of revenue. 
From their experience they believed that the motor omnibus was the 
vehicle of the future. The cost of reconstruction had prevented their 
motor omnibus branch from showing a profit, but they believed they 
could make it as profitable as the horse omnibus had been in the past. 
The private work done by the company constituted more than one-half 
of their business. They had successfully overcome competition in the 
past, and he believed that the latest rivalry also would be successfully 
met by them. In reply to the question, he said that he believed the 
accumulators used by the electric 'bus had made no advance during the 
past fifteen years, and, in his opinion, the enormous weight such a 'bus 
had to carry would prevent it being run at a profit. They themselves, 
however, had a petrol-electric omnibus, partly invented by their own 
engineer, and this promised favourable results. 
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REPAIRS 

Repairs of every description are now 
carried out by means of the Alumino- 
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Thermit, Limited, 
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LONDON, E.G. 
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CARS AND TRUCKS. 




Brill High-Speed Truck No. 27-EiJ (Patented). 
Solid Fors:ed Side Frames. 



"PARTICULAR attention is called to tKe fact tKat in tKe Brill High-Speed Truck No. 27-E, provision is made for 
the cushioned side swing. Most of the recent disasters to trains on steam roads while rounding curves at a 

high rate of speed have heen caused, 
not by broken rails, but by the 
absence of cushioned side swing in 
the trucks. The average speed of 
electrically-operated cars on interurban 
lines in the United States is higher 
than on steam roads, while the average 
track conditions are much inferior, and 
the curves more frequent and of shorter 
radii ; yet the Brill No. 27- E Truck, 
which is used on the greater majority 

of these electric lines, has never been derailed except in collisions. It is the only high-speed truck that has a cushioned 

side swing. The swing bolster used in '' M.C.B.** types and all other trucks, is uncushioned, and, therefore, when 

curves are taken at more than moderate speed, the swing stops with a jerk which drives the wheel flanges against the 

outer rail head with dangerous and sometimes fatal force. The Brill No 27-E Truck is used on one hundred and 

twenty-five interurban systems in the United States. * The easy riding qualities of the No. 27-G Truck, both on 

curves and tangents, are due to the elastic, yet steady, spring arrangement, comprising three sets of springs working in 

series and leaving no motion uncushioned. 

The suspension of the load upon the 

frame close to the yokes by means 

of spring links gives a stability to the 

frame which obviates the objectionable 

oscillation when running at a fair speed, 

common to most short-based trucks. 

^ith outside-hung motors frame stability 

is essential, and the fact that the load 

is equalised upon the frame as well as 

on the wheels in this truck, gives it 




Brill City and Suburban Truck No. 37-QEi (Patented). 
Solid Forsred Side Frames. 



a stability which enables it to run smoothly at thirty miles an hour. Besides giving a wide spring base for the load 
upon the frame, the spring links amplify the action of the semi-elliptics and cushion the side swing. 
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CARS AND TRUCKS. 



110, CANNON STRErr 
London, E.C. England 

N0YE8 BROTHERS 
100, Pitt St., Sydney 

Agents for AiMtralaftIa 



" I 'HE Brill Centrifugal Sprinkler is a radical departure from old methods. Instead of using air pressure in the 
tank, or in an auxiliary tank, the pressure is obtained by using a centrifugal pump operated by direct-connected 

motor, both of which are located on 




Brill Centrifusral Sprinkling: Car (Patented), with 3,480 Qallon Tank. 
Mounted on Brill No. 7 Truck. 



^An important advan- 
tage of the centrifugal 
over other power sprink- 
lers is that there are no 
wearing surfaces other 
than the shafts of the 
centrifugal pump ; there- 
fore, in not using check 
valves, inlet valves, 
crank shafts and piston 
rods, the old and common 



the platform at one end of the car. 
The apparatus takes up comparatively 
little room and supplies enough pressure 
to sprinkle fifty feet of roadway at 
each side of the track, and the pressure 
is always uniform, instead of variable, 
as with compressed air. Having no 
air pressure, expensive double ri vetting 
and special bracing of the tank are not 
required, as only the weight of the 
water has to be taken into account. 




Brill Centrifus:al Sprinkling: Car In Operation, distributing: water fifty feet on eacli side 
Qf tfi^ track. Ens:ravins: made from unmanipulated pliotos:raph. 



difficulty of heated parts is obviated. * The pump may be used for filling the tank as well as for expelling the 
water. It can lift the water vertically twenty feet and draw it from quite a distance. 



Digitized by VjjOOQIC 



VI 



THE TRAMWAY AND RAILWAY WORLD. 



[June 4, 1908. 




^;^**^ ^J'^'^^SS 




Dick, Kerr, & Co., 



LIMITED, 

Head Offlo«: Works: 

Abcfvurcfv Yard, Cannon 6t., London, E.C. Preston, Lanes., § Kilmarnocfe, Tl.B. 



¥ 



Direct and /itternatin^ Current 

Generators, 



> 



h 





Three-Phase High^Tension Plant, 

Stalybridgc, Hyde, Mosslcy, and Dukinficld Tramways. 
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Dick, Kerr, & Co., 



LIMITED, 

H^ad Office: Works: 

Abcf\urcf\ Yar9, Cannon St., London, E..C. Preston, Lanes., ^ Kilmarnock, H-B. 



> 



> 



Turbo - Atternsktora. 





We have received 

Orders for 100,000 K.W. Capacity 

of turbo-alternators at Home and Abroad. 



1 



< 



< 
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LORAIN STEEL Co. 

71 4 72, Xing Willianj Street, Xonctorj, £.(?. 



¥ 



Telegrams : 
'THOUGHTFUL, LONDON." 



{) 






(b- 



SPECIAL IVORK. 

Th« Standard Throu^hont th« World. 



(f 



Telephone: 
368, Avenue. 



=s»= 



HAVE YOU TRIED THIS? 




LORAIN TYPE 
UNBROKEN MAIN LINE PROG. 

CAST IN ONE PECE 
NO BOLTS TO WORK LOOSE 
LASTS AS LONG AS ROLLED RAILS 
MADE TO HT ANY SECTION 



WE HAVE ROLLS IN STOCK FOR ALL THE 
BRITISH STANDARD SECTIONS. 
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,^^ 
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ft 
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THE 
WESTINGHOUSE 

IMPROVED 

MAGNETIC BRAKE 




/ ^. 



At fitted to ALL London County Council Tramcars. 



Can also be operated as a 

MECHANICAL SLIPPER BRAKE 

or by the trolley current, if desired. 



HIGHER SPEEDS 
GREATER SAFETY 



INCREASED RECEIPTS 
IMPROVED SERVICE 



TRACTION AND MOTOR DEPARTMENT 




^ — --*"^'^ Manchester 
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ELECTRICAL ENGINEERS « CONTRACTORS, PRANKPORT-ON-MAIN. 



DIRECT AND JLI^TEIRN JLTiKO CURRESNT 

TURBO-GENERATORS. 




2.500 KVA., 5.500 VOLT, 60PERIOD THREE-PHASE ALTERNATOR DIRECT COUPLED TO ZOELLY TURBINE. 

LONDON ADDRESS: 

The Lahmeyer Electrical Co., Ltd., 

109-111, New Oxford Street, W.C. 

Telegrams: "DREHSTROM, LONDON." 



Telephone: 2822 Gerrard. 



Why does Electrical Machinery break down ? 

Reason No. 4. — Low Dielectric Strength of Insulation, 
aoooi — — 



sooo 



aooo 



2000 



1000 



Tests on Linen. 



Air *to4. tw. ■■■ t> i Wtmvmg JS hamn M I 



AfM «i lif a •«. IB. W.lgM 9» *^ l.r»lMl. « M. 



I* 



Actual Tests, showins: Puncture Pressures. 



For full particulars apply to 



MAJOR & CO., LTD., 



Sculcoates, HULL. 



J 
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HADFI ELD'S 

STEEL FOUNDRY CO., LD.. SHEFFIELD. 



TRAMWAY 

LAY-OUTS, 

CROSSINGS, 

POINTS, 

WHEELS & AXLES. 



"^^M^ 





SPECIAL TRACK WORK FOR CAR SHED. 
CONSTRUCTED BY HADFIELD'S AT THEIR WORKS. 



SOLE MAKERS OF HADFIELD'S PATENT 

— 'ERA' — 
MANGANESE STEEL 

— THE SUPREME MATERIAL FOR THE WEARING PARTS OF — 
CRUSHING & GRINDING MACHINERY, TRAMWAY TRACK WORK, ETC* 
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THE HELLIWELk 

Perfection" Patent Glazing 

IS EXTENSIVELY USED FOR CAR SHEDS AND POWER 

STATIONS. NO PUTTY. NO PAINT. GUARANTEED 

WATERTIGHT. IMPERISHABLE. 




PATeMTEESi 



HELLIWELL & COv Ltd., 

BRICHOUSK, YORKS. 

London Omoot 11, VICTORIA ST., WESTMINSTER. 



^8t»ttl QiAsinir Bats Galvanised or ai«e •ntireiy covered 
with Lead to Prevent Oorroeion. 




THE 



II 



SAFETY 



TICKET 
PUNCHES 



FOR 



Tramways, Motor 'Buses, &c., are the best for an 
adequate and reliable check on Traffic Receipts. The 
price is moderate and Repairs are reduced to a mini- 
mum. Thousands in use with leading Corporations 

and Companies. 

Strong and simple in design, they do not easily get 

out of order, and are specially arranged for rapid work 

in the Ticket Office. 



Write for Prices and FREE TRIAL to 

THE TICKET PUNCH & 

REGISTER CO., LTD., 

46, Queen Victoria Street, LONDON, E.C 

Telegrams: " Acconpendo, Loadon." Telephone: ssoo Central. 



THE SATURDAY ISSUES 



— OF 



(( 



The Tramivay and 
Railway World 



Are read by Tramway Officials and Manufacturers 

throughout the country. 



They are the best media for Advertisements for 
TENDERS and POSITIONS VACANT. 
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Portable Track Grinders 



IFFICIKNCV 

GUARANTKKD 



(PATENT). 



" ECLIPSE " 
PATENT 

SAND 
DRYERS. 




NO VIBRATION. 

NO FI-eXIBkK SHAFT. 



ELEVATORS. 



CONVEYORS. 



SCREENS. 



As used by the Corporations of Sneffleld, Derby, &c., &c. 



GEO. ROBSON & CO., 



Telephone 1480. 

Telegrams: "Elevator. Sheffield. 



Eclipse Engineering Works, 

SHEFFIELD, 



BROWN BAYLEV'S STEEL WORKSAm 



TELEGRAPHIC ADDhESSES: 

••BAYLEY, SHEFFIELD.'' 
^BALI, LONDON.'' 



Sheffield. 



Manufacturers of Steel 

BY THE 

" Siemens " ^ " Bessemer " Processes. 



MAKERS OF 

TYRESf AXLES AND SPRINGS. — Tor Railway lA^contoHves^ Railway Carriages 
and WaffOfiSf and also for ELECTRIC CARS. 

SPECIAL GUARANTEED SPRING STEEL.— l^or Railway Locomotive, Carriage 
and Wagon Springs, and for Road Van, Dray and liurry, Ac, Springs. 
Also Makers of 

PLANISHED STEEL BARS.— For Shafting for Engineers, Machinists, Agricultural 
Implement Makers, &c. 

STEEL EO]ElG-IIsrG-S. 

SPECIAL STEEL BLOOMS AND SLABS. 



LONDON OFFICE— Suffolk House, 5, Laurence Pountney Hill, Cannon Street, E.C. 

Australian Ag.ntmt W. & A. MeARTHUR, Ltd., 1«, Macquari* Place, 8VDNKY. 
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THE 

Rochester Card 
Time Recorder 

offers 

A System that meets every 
requirement. 

You obtain an Automatic Record 

of 
DAY WORK 

PIECE WORK 

NIGHT WORK 
OVERTIME 

COSTING. 

YOU CAN INCREASE YOUR STAFF AT WILL. 

IT IS A 
FLEXIBLE SYSTEM. 

Cup Literature on the subject 
— is intere&ting and Free. — 

InternationeJ Time 

Recording Co., 

)5)453-)55, City Road, 

LONDON, E.C. 



DIRECTORY OF MANUFACTURERS OF AND DEALERS IN 
TRAMWA Y AND RAILWAY S UPPLIES- 

The Names of Advertisers whose announcements appear in consecutive issues 

of THE TRAMWAY AND RAILWAY WORLD are inserted free of charge, 

under suoh headings as may be requested. 



ACCUMULATORS, ELECTRICAL. 

Laycock, W. S., Ltd., SheflSeld. 

Tudor Accumulator Co., London, S.W. 
ADVEfiTISINQ, TRAMWAY. 

J. W. Courtenay, London and Leeds. 
AIR BRAKES. (See Brakes.) 
AIR PUMPS. 

Edwards Air Pump Synd., Ltd., London, E.G. 
AMMETERS. (See Voltmeters.) 
ANCHOR CHAIRS. 

Winby, L. P., & Co., London, EC. 

ANGLE IRON BUFFERS. 

Brill Company, J. G.. London, S.W. 

ANTI FRICTION METAL. 

Glacier Anti-Friction Metal Co., Ltd.. Lon- 
don, E.C. 
Youngs, Ryland St. Works, Birmingham. 

ASBESTOS GOODS. 

United Asbestos Co., Ltd., London, EC. 

AUTOMATIC MOVABLE STEPS. 

Philipson, W., & Co., Bolton. 
AXLES AND TYRES. 

Baker, John, & Co., Ltd., Rotherham. 

British Griffin Co., Ltd.. London. E.C. 

Glasgow Railway Engineering Co., Glasgow. 
BARROWS AND CARTS. 

Yates & Co., Ltd., Birmingham. 
BATTERIES. STORAGE. (See Accumulators.) 
BEARINGS. 

Brill Company, J. G., London, E.C. 

Fleming, Birkby,& Goodall, Liversedge, Yorks. 

Mountain & Giteon, Ltd., Bury. 

Wailington & Co., London, E.C. 
BELLS AND GONGS. 

Brill Company. J. G., London.. E.C. 

Mountain & Gibson. Ltd., Bury. 

Watlington & Co., London, E.C. 
BOILERS. 

Babcock & Wilcox, Ltd., London, E.C. 



BOLTS. 

Allen, Edgar & Co., Ltd., Sheffield. 

Baker, John & Co., Ltd., Rotherham. 

Bayliss, Jones, & Bayliss, Wolverhampton. 

HadfielcTs Steel Foundry Co.. Sheffield. 

Yates, John, & Co., Ltd., Birmingham. 
BONDS. (See RaU Bonds.) 
BOND PAINTS. 

Ruberoid Co., Ltd., London, E.C. 
BOXES, JOURNAL. 

Brill Company, J. G., London, E.C. 

Brush Elec. Engineering Co., Ltd. 

Mountain & Gibson, Ltd., Bury. 

Watlington & Co., London, E.C. 
BRAKES, CAR. 

Brill Company, J. G., London. E.C. 

British Thomson- Houston Co., Ltd. 

British Westinghouse Electric Co. 

Brush Elec. Engineering Co.. Ltd. 

Consolidated Accessories Co., London. 

Dick, Kerr. & Co., Ltd., London, E.C. 

Mountain & Gibson, Ltd., Bury. 
BRACKETS AND CROSS ARMS. (See Poles.) 
BRAKE HANDLES. 

Brill Company, J. G.. London. EC. 

Mountain & Gibson, Ltd., Bury. 

United Electric Car Co., Ltd., Preston. 
BRAKE SHOES. 

Brill Company, J. G., London. E.C. 

British Griffin Co., Ltd.. London. E.C. 

Brush Elec. Engineering Co.. Ltd., London. 

Hadfield's Steel Foundry Co.. Sheffield. 

Mountain & Gibson. Ltd., Bury. 

National Rail & Tramway Appliances Co.. 
Ltd., Liverpool. 

United Electric Car Co., Ltd., Preston. 
BROOMS, TRACK. 

Brush Elec. Engineering Co., Ltd. 

Mountain & Gibson, Ltd.. Bury. 

Watlington & Co., London, E.C. 
(Continued on page xviii.J 



The Tramways and Light Railways Association^ 

Tramway Congress, 1908 

AT THE 

FRANCO-BRITISH EXHIBITION, 

= London, 9th and lOth July. = 



PROGRAMME. 
9th JULY (THURSDAY). 

{0-30 a«m« — Reception by Reception Committee, G>nsTess HalL 
II -0 a.m.— *'The Tramways of the World/' 

Lecture by Sir Clifton Robinson, AssocInst.CE^ M.Inst.E*E* 
12-0 noon — *^ Tramway Rail Joints.'' 

Paper by Mr* A. H* Gibbings, AssocM.Inst.CE., M.I.E.E. 

Wth JULY (FRIDAY). 

n -0 a.m.— Mr. A. L. C Fell, M.LE.E., M.I.Mech.E., in the Chair. Short Address. 
n-30 a.m.— **RaiI Corrtigration.'' 

Lecture by Prof, C A. Carus-Wilson, MJ.E.E., AssocJM.LCE., with Illustrations. 
7-30 p.m. — Dinner in Banquetingf Hall (Exhibition). 

For tickets (6/-) apply early to Secretary, at 35, Parliament Street, S.W. 

(Ladies included.) 
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0»bl««i **WHITTKRICK,» LONDON. 



T«l«pKofi« I ^3^' c^TI 



WALL. 
CKNTRAL. 



J. C. WHITE & COMPANY, 



LIMITED, 



9, CLOAK LANE, CANNON STREET, LONDON, E.C. 

Electrical, Mechanical and Civil Eng^ineers. 

GENERAL CONTRACTORS. 




AuGkiand, N»Z., Tramwaym, CotnplGtm Conmtruotlon (28 miiBm). 

Katgoorite, W.A., Pow^r Plant (2,400 H.P.) 

BournBmouth Corporaf/on TratnwtMym, Conduit and Overhead (23 mllee)* 

London County Counoll, Conduit (SB miloo). 

Ammtordam^Haarlom Elootrlo Railway (30 tnllom), 

Boltaat Corgioratlon Tramways, Complete Conmtruotlon (BO mllem). 

Para Elootrlo Tramwaye (46 miles) and Lighting, Complete Conmtruotlon. 

Monte Video Tramwaym (70 mllem) Complete Conmtruotlon. 

Buenom Alrem Tramwaym, Laoroxe (40 mllem) Complete Conmtruotlon. 

And many other Inmtallatlonm In Groat Britain and Abroad. 
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READING 
CASES 

Reading Cases to hold 26 Saturday 
Issues of 

•THE TRAMWAY & 
RAILWAY WORLD" 

can be supplied (or 2s« 6di 

These Cases are strongly bound and form a 

convenient means or filing copies for reference 

until the half-yearly volumes are completed. 



BINDING 
CASES 

Binding Cases (or complete half- 
yearly volumes of 

•THE TRAMWAY & 
RAILWAY WORLD*' 

can be obtained from the Publishers. 
Price 2s. 6d. 



DIRECTORY OF MANUFACTURERS OF AND DEALERS IN 
TRAMWAY AND RAILWAY SUPPLIES (continued). 



BRUSHES, DYNAMO AND MOTOR. 

British Thomson-Houston Co., Ltd., London. 

British Westinghouse Co., Ltd.. London. 

Brush Elec. Engineering Co., Ltd., London. 

Electric Construction Co.. Ltd., London. 

Fatten & Guilleaume-Lahmeyerwerke A.-G., 
Frankfort. 

Johnson & Phillips, Charlton, S.E. 
t Watlington & Co., London, EC. 
I BUCKETS AND WATER CANS. 

Yates & Co., Ltd., Birmingham. 
CABLES ELECTRIC TRAMWAY. AND LIQHTINQ. 

British Thomson-Houston Co., Ltd., London. 

British Westinghouse Co., Ltd., London. 

Calender's Cable & Const. Co., Ltd., London. 

Felten & Guilleaume-Lahmeyerwerke, A.-G., 
Carlswerk, Miilheim-on-Rhine. 

Henley's (W. T.) Telegraph Works Co., Ltd., 
CABLE PULLEYS. 

British Griffin Co., Ltd., London, E.C. 
j Fleming, Birkby,& Goodall,Liversedge,Yorks. 

CABLE ROPES. 

Roebling's Sons & Co., New York & London. 

CABLE TRAMWAYS. 

Dick. Kerr & Co., Ltd., London, E.C. 
CARBON BRUSHES (See Dynamo & Motor Brushes.) 
CAR CURTAINS 
j Brill Company, J. G., London, E.C. 
I General Seating Co.. Ltd., London, N. 
I^vcock. W. S.. Ltd.. Sheffield. 
Peters & Co., London, EC. 

CAR JACKS. 

United Electric Car Co., Ltd., Preston, Lanes. 
Wailingion & Co., London, E.C. 
Yates & Co., Ltd.. Birmingham. 
Youngs, Kyland St. Works. Birmingham. 

CAR MATS. 

IVill Company, J. G., London. E.C. 

General Seating Co., Ltd., Ix>ndon, N. 
CAR ROOF COVERINGS. 

Milnes, \'oss & Co., Birkenhead. 

United Electric Car Co., Ltd., Preston, Lanes. 

CAR SEATS. 

Brill Company, J. G., London, E.C. 

General Seating Co., Ltd., London, N. 

Laycock, W. S., Ltd., Sheffield. 

Peters & Co., London, EC. 

United Electric Car Co.. Ltd., Preston, Lanes. 
CAR STEPS. (See Movable Car Steps.) 
CAR STOVES. 

Brill Company, J. G., London, E.C. 



CAR TRIMMINGS. 

Brill Company, J. G., London, E.C. 

General Seating Co., Ltd., London, N. 

Laycock. W. S., Ltd.. Sheffield. 
CARS. TRAMWAY 

Brill Company, J. G., London, E.C. 

British Thomson-Houston Co., Ltd., Rugby. 

Brush Elec. Engineering Co., Ltd., London. 

Dick, Kerr & Co., Ltd.. London. 

Electric Railway & Tramway Carriage 
Works. Ltd., Preston. 

Milnes, Voss & Co.. Birkenhead. 

Mountain & Gibson, Ltd., Bury. 
' United Electric Car Co., Ltd., Preston, Lanes. 
CASTINGS. 

Allen. Edgar & Co., Ltd.. Sheffield. 

British Griffin Co., Ltd., London, E.C. 

Brown Bayley's Steel Works, Ltd., Sheffield. 

Hadfield's Steel Foundry Co.. Sheffield. 

CHAIRS (ANCHOR). 

Winby, L. P.. & Co.. London, EC. 
CHILLED WHEELS. MACHINED TREAD. 

British Griffin Co., Ltd.. London, E.C. 
CIRCUIT BREAKERS. 

British Thomson- Houston Co., Ltd.. London. 

British Westinghouse Elec. & Mfg. Co., Ltd. 

Brush Elec. Engineering (Jo., Ltd., London. 

Electric Construction Co., Ltd., London. 

Engholm, A. Goldie, Birmingham. 

Watlington & Co., London, E.C. 
COLOURS. (See Paint.) 
COMMUTATORS AND COMMUTATOR SEGMENTS 

Forest City Electric Co.. Manchester. 

Johnson & Phillips. Charlton, S.E. 

Watlington & Co., London, EC. 
CONDENSING PLANT. 

Edwards Air Pump Syndicate, Ltd.. London. 
Mirrlees Watson Co , Ltd., Glasgow. 
CONDUITS. 

Doulton & Co., London. 

CONTINUOUS RAIL JOINTS. 

Continuous Rail )oint Co., Ltd., London, E.C. 
CONTROLLERS, ELECTRIC CAR. 

British Thomson- Houston Co.. Ltd.. London. 

British Westinghouse Elec.* Mfg. Co., Ltd. 

Bruce Peebles & Co.. Ltd., Edinburgh. 

Brush Electrical Engineering Co.. Ltd. 
I Dick. Kerr. & Co., Ltd., London. 

Electric Construction Co.. Ltd., London. 

Felten & Guilleaume-Lahmeyerwerke A.-G., 
Frankfort. 
CONVERTIBLE CARS. 

Brill Company, J. G., London. E.C. 

(Continued on page xix,) 
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WE5TON INSTRUMENTS. 



SWITCHBOARD 

AND 

PORTABLE 

INSTRUMENTS 

SHIPPED 
FROM STOCK. 




STANDARDISED 

AND 

REPAIRED 

AT OUR 

OWN 

LABORATORY. 



Weston 


JFrite far CattUogue 15^ or 


Pocket Edition ISa, 




Electrical 


Itistrutnent 


Co., 




LONDON OFFICE AND 


LABORATORY: 




Audrey 


House, Ely Place, 


Holborn, London, E.C. 




Telesrams: ••PIVOTED. 


LONDON." 


Tel. No.: 2029 


HOLBORN 
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DO YOU BUY DIRECT 
FROM THE MANUFACTURER? 




2874 





WE SPECIALISE IN 



1887 



irmanent Vlfay Tools of Every Description. 
Trolley Line Ereotion Tools. 

Car Pit Tools and MaoHini 
Cable Layinar Tools. 



YATU' SPIOIAL No. 3. 
ALL STIIL. 

AMOLUTILY WINDPROOF. 



YATES' GUARANTEED CARBON STEEL TWIST DRILLS. 
YATES* "LONG LIFE" HACK SAW BLADES. (British made.) 
YATES* POWER HOUSE STEEL STOKING BARROWS. 



JOHN YATES & Co., Ltd., 



BIRMINGHAM. 



Established 1804. Telephone: 268 East. 

LONDON I 889 Bishopsgate Street. Within, E.C« 



Telegrams: "Yatonlan, Birmingham." 
DUBLIN I 2, Leinster Road, Rathmlnes. 



DIRECTORY OF MANUFACTURERS OF AND DEALERS IN SUPPLIES (cofttinued). 

GENERATORS. (Sae Dynamos.) 
GLAZING. 

Helliwell & Co., Ltd.. Brighouse. 
Mellowes & Co.. Sheffield. 

GRINDING MACHINES, CAR WHEEL 
Thermit, Ltd., London, E.C. 
Watlington & Co., London, EC. 

GUARDS. 
Brill Company, J. G., London, E.C. 
Milnes, Voss & Co., Birkenhead. 
Mountain & Gibson, Ltd., Bury. 

HAMMERS. 

Yates & Co., Ltd., Birmingham. 



CONVEYING AND ELEVATING MACHINERY. 

Allen. Edgar, & Co., Ltd., Sheffield. 

Felten & Guilleaume-Lahmeyerwerke A.-G., 

Frankfort. 
Hadfield'8 Steel Foundry Co., Ltd., Sheffield. 

CRAB WINCHES. . „. . .^ 

Youngs, Ryland St. Works, Birmingham. 

CRANES. ,, ^ ^ 1 * r^ 

Felten & Guilleaume-Lahmeyerwerke A.-G., 

Frankfort. 

Youngs, Rvlai^ St. Works, Birmingham. 
CROSSINGS. (S^Polnts and Crossings). 
DOG SPIKES. , _, 

Clyde Nail Co., Ltd., Glasgow. 

Yates & Co., Ltd., Birmingham. 
DRAIN RAILS AND BOXES. 

Allen, Edgar & Co., Ltd., Sheffield. 

Hadfields Steel Foundry Co., Ltd., Sheffield, 
DRAWBARS. TRAMWAY CAR 

Brill Company. J. G., London, E.C. 

Mountain & Gibson^ Ltd., Bury. 
DYNAMOS. „ ^ T -. T J 

British Thomson- Houston Co.. Ltd., London 

British Westinghouse Elec. & Mfg. Co., Ltd 

Bruce Peebles & Co., Ltd.. Edinburgh. 

Brush Elec. Engineering Co., Ltd., London. 

Dick, Kerr & Co.. Ltd., London. 

Electric Construction Co.. Ltd., London. 

Felten & Guilleaume-Lahmeyerwerke A.-G., 
Frankfort. 
ECONOMISERS. , . „ 

Green, E., & Son, Ltd., Manchester. 

ELECTRIC BRAKES. ^ r j r j 

British Thomson- Houston Co., Ltd., London. 

ELECTRICAL INSTRUMENTS. 

Nalder Bros. & Thompson, Ltd.. London, E.C. 
ELECTRIC LOCOMOTIVES. (See Railway and Tram- 

wav Motors, Electric.) 
ELECTRIC TRAMWAY SUPPLIES. 

Allen, Edgar & Co., Ltd., Sheffield. 

British Thomson- Houston Co., Ltd., London. 

British Westinghouse Co., Ltd.. London. 

Bruce Peebles & Co., Ltd., Edinburgh. 

Consolidated Accessories Co., London. 

Dick, Kerr, & Co., Ltd., London. 

Electric Construction Co., Ltd., London. 

Felten & Guilleaume-Lahmeyerwerke A.-G., 
Frankfort. 

Fleming, Birkby,& Goodall,Liversedge,Yorks. 

General Seating Co., Ltd., London, N. 



ELECTRIC TRAMWAY SUPPLIES (cont.) 

Hadfield's Steel Foundry Co., Sheffield. 
Illingworth, Ingham, & Co., Leeds. 
Laycock, W. S., Ltd., Sheffield. 
Mountain & Gibson, Ltd., Bury. 
Tramway Supplies, Ltd., London. 
United Electric Car Co., Ltd., Preston, Lanes. 
Yates & Co., Ltd., Birmingham. 
ELECTRIC TRAMWAYS. 

Allen. Edgar, & Co.. Ltd., Sheffield. 
British Thomson-Houston Co., Ltd., London. 
British Westinghouse Elec. & Mfg. Co., Ltd. 
Brush Elec. Engineering Co., Ltd., London. 
Dick, Kerr, & Co., Ltd.. London. 
Electric Construction Co., Ltd., London. 
Felten & Guilleaume-Lahmeyerwerke A.-G., 

Frankfort. 
Mountain & Gibson, Ltd., Bury. 
United Electric Car Co., Ltd., Preston, Lanes. 
FARE REGISTERS. 

Bell Punch & Printing Co., Ltd., London. 

Brill Company, J. G., London. E.C. 
FENCES AND GATES. 

Bayliss, Jones, & Bayliss, London, E.C. 
FENDERS. TRAMCAR. 

Brill Company. J. G., London, E.C. 

Mountain & Gibson, Ltd., Bury. 

Philipson, W., & Co., Bolton. 

United ElectVic Car Co., Ltd., preston. Lanes. 
FISHBOLTS. 

Allen, Edgar & Co., Ltd., Sheffield. 

FOLDING GATES. 

Brill Company, J. G., London, E.C. 

FORCINGS. 

Brill Company, J. G., London, E.C. 
Milnes, Voss & Co., Birkenhead. 

FUEL ECONOMISERS. 

Green, E., & Son, Ltd., Manchester. 
GAS ENGINES. 

British Westinghouse Elec. & Hfg* Co.. Ltd. 

Dick, Kerr, & Co.. Ltd., London.. 
GEARS. 

Blackwell, R. W., & Co., Ltd., London, E.C. 

British Thomson -Houston Co., Ltd., Rugby 

Brush Elec. Engineering Co., Ltd., London. 

Electric Construction Co., Ltd.. London. 

Greenwood & Batley, Ltd.. Leeds. 

Hadfield's Steel Foundry Co., Ltd., Sheffield 



HAND CARS. 
Brill Company, J. G., London, E.C. 

HEADLIGHTS. 

Blackwell. R. W.. & Co., Ltd., London, E.C. 

Brill Company, J. G., London, E.C. 

Watlington & Co., London, E.C. 
HEATERS, ELECTRIC. 

Blackwell, R. W., & Co.. Ltd.. London. E.C. 

British Johns-Manville Co., London, E.C. 

Laycock, W. S., Ltd., Sheffield. 

Watlington & Co., London, E.C. 
HYDRAULIC JACKS. 

Yates & Co., Ltd., Birmingham. 

Youngs, Ryland St. Works, Birmingham. 

HYDRAULIC PRESSES. 

Hadfield's Steel Foundry Co.. Sheffield. 
Youngs. Ryland St. Works, Birmingham. 
(Contmuid on page xx, ) 

t ROUER HEARINGS 

Fop machinery 
and ROLLING STOCK. 

BRITISH MADK. 



EXPERT ADVICB) 
QUOTATIONS f 



FREE* 



EMPIRE ROLLER BEARINGS Oo. Ltd. 

18. VIotoHa Str*«t, 

Westminster. LorMlon, S.W. 
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K A R £V Xm £V Jrm Xm £V severed makes of Conduit for 

Underground Cables. 

THERE HAVE BEEN v^ho-. 

attempts to construct such conduits of bitumenous materials. 

M, Em, Hr U, 1^ IVm. J^ JL D W otlier conduits having a 

fibrous foundation, but 

M, MR C/ a Jw A C3 only one 

KEY FIBRE CONDUIT 

of \irhich 
over 3,500 miles have eJready been laud. 



THE KEY ENGINEERING COMPANY, LIMITED, 



4, QUEEN VICTORIA STREET, 
LONDON, E.C. 



Works ! 
TRAFFORD PARK, 

MANCHESTER. 



38, DEANSGATE, 

MANCHESTER. 



OUK 

TRAMWAY SUPPLIES 
CATALOGUE 

Gives Particulars o^^ 



WHICH GIVE 

SATISFACTION 




DIRECTORY OF MANUFACTURERS OF AND DEALERS IN 
TRAMWAY AND RAILWAY SUPPLIES (continued). 



AND TH5 

LONGEST LIFE. 



INDICATORS. 

Consolidated Accessories Co., London. 

General Seating Co., Ltd.. I^ndon, N. 

Simplex Accessories Co.. Leeds. 

United Electric Car Co.. Ltd., Preston, Lanes. 
INSULATING VARNISHES. 

Kearslev. Robert, & Co., Ltd., Ripen, Yorks. 
, Ruberoid Co., Ltd., London, E.C. 
INSULATORS, TRAMWAY. 

Blackwell. R. W., & Co.. Ltd., London, EC. 

British Thomson- Houston Co., Ltd., London. 

British Westinghouse Co., Ltd.. London. 

Brush Elec. Engineering Co., Ltd., London. 

Consolidated Accessories Co., London. 

Electric Construction Co., Ltd., London. 

Greenwood & Batley, Ltd.. Leeds. 

Johnson & Phillips, Charlton. S.E. 

Watlington & Co., London, E.C. 
JOINT PLATES. 

Allen. Edgar, & Co., Ltd., Sheffield. 

Hadfield's Steel Foundry Co., Sheffield. 

JOINTS. RAIL. 

Allen, Edgar, & Co., Ltd., Sheffield. 
Thermit, Limited, London. E.C. 

JOURNAL BOXES. 

Brill Company, J. G.. London, S.W. 

Mountain & Gibson, Ltd., Burv. 

United Electric Car Co., Ltd., Preston, Lanes 
LAMPS. ELECTRIC. 

British Thomson-Houston Co., Ltd., London 

British Westinghouse Elec. & Mfg. Co., Ltd. 

Brush Elec. Engineering Co., Ltd., London. 

Electric Construction Co.. Ltd.. London. 

Johnson & Phillips, Charlton, S.E. 
LAMPS. HURRICANE AND ROAD. 

Yates & Co., Ltd., Birmingham. 
LIFE GUARDS. 

Mountain & Gibson, Ltd., Bury. 

Philipson, W., & Co., Bolton. 
LIFTING JACKS 

Yates & Co., Ltd., Birmingham. 

Youngs, Ryland St. Works. Birmingham. 
LIGHTNING ARRESTERS. 

Blackwell. R. W., & Co.. Ltd. London, E.C. 

British Thomson- Houston Co., Ltd.. London 

British Westinghouse Elec. & Mfg. Co., Ltd. 

Johnson & Phillips. Charlton, S.E. 

Watlington & Co., London. E.C. 



LINE MATERIAL. ELECTRIC TRAMWAY 

British Thomson- Houston Co.. London. E.C 

Consolidated Accessories Co., London. 

Dick, Kerr, & Co.. Ltd., London. 

Felten and Guilleaume, Miilheim-on-Rhine. 

Fleming, Birkby,& Goodall, Li versedge, Yorks. 

Johnson & Phillips, Charlton, S.E. 

Tramway Supplies, Ltd.. London. 

Watlington & Co., London, E.C. 
LOCK-NUTS. 

Bayliss, Jones & Bay liss, Ltd., Wolverhampton 

Fastnut, Ltd., London. 

Watlington & Co., London, EC. 
LOCOMOTIVES. 

British Thomson- Houston Co., Ltd , Rugby. 

British Westinghouse Co.. Ltd., London. 

Bruce Peebles & Co., Ltd.. Edinburgh. 

Brush Elec. Engineering Co.. Ltd.. London. 

Dick, Kerr, & Co., Ltd.. London, EC. 

Mountain & Gibson, Ltd., Bury. 
MOTOR TRUCKS (See Trucks). 
MOVABLE CAR STEPS. 

Philipson, W., & Co., Bolton. 
OILS. 

Brill Company, J. G., London, E.C. 

United Asbestos Co., Ltd., London, E.C. 
OVERHEAD TROLLEY EQUIPMENT. (See Line 

Maiftiial.) 
OVERHEAD LINE TOOLS. 

Watlington & Co.. London. EC. 

Yates & Co., Ltd., Birmingham. 
PACKING. 

United Asbestos Co.. Ltd., London. E.C. 

United States Packing Co., Bradford. 

PAINT. 

Brill Company, J. G.. London, S.W. 

Docker Bros., Ltd., London. 

Kearsley, Robert. & Co.. Ltd.. Ripon, Yorks. 
PAINTS, INSULATING. 

Ruberoid Co., Ltd.. London, E.C. 
PANELS. MAHOGANY, etc. 

Brill Company. J. G., London, S.W. 

General Seating Co.. Ltd., London, N. 

patent: AGENTS. 

Raworlh. John E, London, S.E. 
PERMANENT WAY TOOLS. 

Allen. Edgar. & Co., Ltd., Sheffield. 

Yates & Co., Ltd., John, Aston Manor, Bghm. 

(Continued on page xxii.) 
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SIMPLEX CONDUITS, 

UMITID, 

GARRISON LANE, 
BIRMINGHAM. 



DO YOU KNOW 

that of all types and kinds of electrical goods 
cables lend themselves most to being passed off 
for what they are not. You have no facilities for 
testing, and the appearance of a ** rubbishy'* cable 
is not materially different from the highest grade. 
It is only when cables have been installed for 
some time that the effect of quality begins to 
make itself felt. If you have been sufficiently un- 
fortunate to have got hold of some materials of 
dubious grade, the trouble begins in a month or 
so. The question that is raised is 

HOW TO BUY 

cables in such a manner as to be absolutely certain 
of the quality without at the same time paying ex- 
orbitant prices. There are two golden rules : firstly 
avoid foreign-made stuff— the origin of which is a 
mystery ; and secondly, buy from a first-class house 
with /I name and a reputation for selling only of 
the best. Simplex Conduits, Limited, possess the 
necessary reputation that precludes them from 
selling anything but the best; their's are British- 
made goods, and prices are as low as is compatible 
with quality. Why not try Simplex 

WIRES & CABLES? 




ALL SIZES FROM STOCK. 

ARMSTRONG, STEVENS & SON 

Whittall Street, BIRMINGHAM. 
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DIRECTORY OF MANUFACTURERS OF AND DEALERS IN SUPPLIES (continued). 



PHOSPHOR BRONZE. 

Phosphor Bronze Co., Ltd., London, S.E. 
POINTS AND CROSSINGS 

Allen, Edgar, & Co.. Ltd., Sheffield. 

Dick, Kerr, & Co., Ltd.. London. 

Hadfield's Steel Foundry Co., Sheffield. 

Lorain Steel Company, London. 

POLES. METAL. 

Dick, Kerr, & Co., Ltd., London. 

Johnson & Phillips, Charlton, S.E. 

Kussell, James, & Sons. Ltd.. Wednesbury. 

Watlington & Co.. London. EC. 
PORTABLE RAILWAYS. 

Yates & Co.. Ltd.. Birmingham. 
PRESSES, HYDRAULIC. . , 

Youngs, Ryland Si. Works, Birmingham. . 
PULLEY BLOCKS. 

Yates & Co.. Ltd., Birmingham. 

Youngs, Ryland Si. Works, Birmingham. 
PULLEYS, CABLE. , , ^ ^ 

British Griffin Co.. I-td., London, EC. 

Dick. Kerr, & Co.. Ltd.. I-ondon. 

Hadfield's Steel I'oundrv Co.. Sheffield. 
PULLEYS, SHAFTING. COUPLINGS, etc. 

Allen, Edgar, & Co.. Ltd., Sheffield. 

Brown Bay ley's Steel Works, Ltd.. Sheffield. 

Hadfield's Steel Foundry Co., Ltd.. Sheffield. 

Youngs, Ryland St. Works, Birmingham. 

PU M PS . 

Youiigs, Ryland St. Works, Birmingham. 
PUNCHES, TICKET. . _ , ^ r .. 
1^11 Punch & Printmg Co.. Ltd.. London. 
Ticket Punch & Register Co.. Ltd.. London. 
Williamson. Alfred, Ashton-under-Lyne. 

RAIL BENDERS. , _ , , ^^ «. .j 

Hadfield's Steel Foundry Co., Ltd.. Sheffield. 
Yates & Co.. Ltd., Birmingham. 
Youngs. Ryland St. Works, Birmingham. 
RAIL BONDS. ^ , . 4 ^ 

Felten & Guilleaume-Lahmeyerwerke, A.-G., 

Carlswerk. Mulheim-on-Rhine. 
Forest City Electric Co., Manchester. 
Roeblings' Sons Co.. New York. 
Watlington & Co., London, E C. 

RAIL CARTS. _. . ^ 

Yates A Co.. Ltd., Birmmgham. 
RAIL CLEANERS. . ^ r j 

Consolidated Accessories Co., London. 

Mountam & Gibson. Ltd., Bury. 

Yates & Co., Ltd., Birmingham. 
RAIL JOINTS. . _ ,, T J «f 1 u 

Bayliss. J ones & Bayllss, Ltd.. Wolverhampton 

Continuous Rail Joint Co., Ltd.. London, E.C. 

Hadfield's Steel Foundry Co., Ltd., Sheffield. 

Thermit. Limited, London, E.C. 
RAIL LIFTERS. , ,., , t>. 1. 

Youngs, Ryland St. Works, Birmmgham. 

•RAILS. ^ ^ , J T J 

Dick, Kerr, & Co., Ltd., London. 
Leeds Steel Works, Ltd., Leeds. 
l/>rain Sieel Company, London. 
RAILS, TURNOUTS. CURVES, etc. 
Allen, Edgar, & Co., Ltd., Sheffield. 
Dick, Kerr. & Co., Ltd.. London. 
Hadfield's Steel Foundry Co., Sheffield. 
Leeds Steel Works. Ltd., Leeds. 
Lorain Steel Company, London. 



I« V4%M WicK Everything thai is Being Wriite n. 

II lOU WISn ^^ ^^ g^ Written, regarding 

to Know any Special Subject in which you 

are interested 

II Vam Wi«K Of a Simple and Practical Way 
11 IWU W l»» ^j Ktepint in Touch with the 
to Know Progress of Your Profession at 

Home and Abroad 



THE TECHNICAL 
INDEX: 

A Descriptive Record of Technical 
Literature. 



THE THCHNICAL INDEX supplies Its 
suW'Cribers with copies of articles on any en- 
gineering question. 

Subscription. 10/6 Yearly. 
Speclmtn Copy, i/-. 



Every development in every branch of Railway 

and Tramway BngineerinK is recorded and may 

be traced by **The Technical Index." 

PublMMd Iw M- (i- FITZ-PATSIOK, 

88, Chanoary Uum, LONDON. 



RAILWAY AND TRAMWAY MOTORS, ELECTRIC. 
Brill Company, J. G., London, S.W. 
British Thomson-Houston Co.. Ltd., London. 
British Westinghoase Co., Ltd.. London. 
Bruce Peebles & Co.. Ltd., Edinburgh. 
Brush Elec. Engineering Co., Ltd., London. 
Dick. Kerr, & Co., Ltd., London. 
Electric Construction Co.. Ltd., London. 
Felten & Guilleaume-Lahmeyerwerke A.-G.. 
Frankfort. 

iohnson & Phillips, Charlton, S.E. 
fountain & Gibson, Ltd., Bury. 

RAILWAY STORES. 

General Seating Co., Ltd., London, N. 
RIDDLES AND SCREENS. 

Yates & Co., Ltd.. Birmingham. 

ROLLER BEARINGS. 

Empire Roller Bearings Co., London. S.W. 
SAND BOXES. 

Brill Company, J. G., London, S.W. 

Mountain & Gil^n, Ltd., Bury. 

National Rail & Tramway Appliances Co.. 
Ltd., Liverpool. 

United Electric Car Co., Ltd., Preston, Lanes 
SAND DRYERS. 

Robinson. Edward, London. S.W. 

Yates & Co., Ltd., Birmingham. 
SIDE GUARDS. 

Philipson. W., & Co.. Bolton. 
SNOW PLOWS. 

Brill Company, J. G., London, S.W. 

Mountain & Gibison, Ltd., Bury. 
SPRINGS. 

Allen, Bdgar, & Co., Ltd.. Sheffield. 

Brill Company. J. G., London. S.W. 

Brown Bayley's Steel Works. Ltd., Sheffield 

General Seating Co., Ltd., London, N. 

Hadfield's Steel Foundry Co., Sheffield. 

Smith Bros. & Hill, Ltd., West Bromwich. 

Tempered Spring Co., Ltd., Sheffield. 

United Electric Car Co.. Ltd., Preston, Lanes. 
SPRINKLING CARS. 

Brill Company. J. G.. London, S.W. 

Mountain & Gibson, Ltd., Bury. 

United Electric Car Co., Ltd., Preston, Lanes. 
STEAM TURBINES. 

British Thomson-Houston Co., Ltd., Rugbv. 
British Westinghouse Elec. & Mfg. Co., Ltd. 
Dick, Kerr, & Co., Ltd., London. 
STEAM VALVES 

Blackwell, R. W., & Co., London, E.C. 

Tramway Supplies, Ltd., London. 
STEEL. 

Allen, Edgar, & Co., Ltd.. Sheffield. 

Tempered Spring Co., Ltd., Sheffield. 
STEEL STRUCTURAL WORK. 

Allen, Edgar, & Co.. Ltd.. Sheffield. 

STEEL FORCINGS. 

Allen, Edgar, & Co., Ltd.. Sheffield. 

Hadfield's Steel Foundry Co.. Sheffield. 
STEPS. (See Movable Car Steps. 
STONEBREAKERS. 

Allen, Edgar, & Co., Ltd., Sheffield. 

Hadfield's Steel Foundry Co., Ltd., Sheffield. 
SWEEPERS. 

Brill Company, J. G.. London, S.W. 

Mountain & Giblson, Ltd., Bury. 

SWITCHBOARDS AND GEAR. 

British Thomson- Houston Co., Rugby. 

British Westinghouse Co., London. 

Electric Try. Equipment Co., Birmingham. 

Felten & Guilleaume-Lahmeyerwerke A.-G., 
Frankfort. 

Johnson & Phillips, Charlton, S.E. 

Tramway Supplies, Ltd., London. 
SWITCHES, ELECTRICAL. 

Felten & Guilleaume-Lahmeyerwerke A.-G., 
Frankfort. 

Watlington & Co., London, EC. 
TANK AND GIRDER WORK. 

Allen, Edgar, & Co., Ltd., Sheffield. 

TAR BOILERS. 

Yates & Co., Ltd., Birmingham. 
THIRD-RAIL INSULATORS. 

Watlington & Co., London, E.C. 
TICKET PUNCHES. (See Punches). 
TICKETS. 

Bell Punch & Printing Co., Ltd., London. 

Glasgow Numerical Printing Co., Glasgow. 

Ticket Punch & Register Co.. Ltd., London. 

Williamson, Alfred, Ashton-under-Lyne. 
TIE BARS. 

Allen, Edgar, & Co., Ltd.. Sheffield. 

Bayliss. Tones, & Bayliss, Ltd., Wolverhampton 

Hadfield's Steel Foundry Co., Sheffield. 
TIMBER. 

lUingworth, Ingham, & Co., Leeds. 

TOP COVERS. 

Brush Elec. Engineering Co., Ltd., London. 
Elec. Try. & Rly . Carge. Works, Ltd.. Preston. 
Milnes, Voss & Co., Birkenhead. 
United Electric Car Co., Ltd., Preston, Lanes. 



TOWER WAGONS. 

Milnes, Voss & Co., Birkenhead. 

Watlington & Co., London, EC. 
TRACK BRAKES. 

Brill Company, J. G., London. S.W. 

Consolidated Accessories Co., London. 

Mountain & Gibson, Ltd., Bury. 
TRACK SANDERS. 

Brill Company, J. G.. London, S.W. 

TRACK TOOLS AND APPLIANCES. 

Allen, Edgar, & Co., Ltd.. Sheffield. 

Watlington & Co., London, EC. 

Yates & Co., Ltd., John, Aston Manor. 

YouuRS. Ryland St. Works. Birmingham. 
TRAMWAY LOCOMOTIVES. 

Brill Company. J. G.. London, S.W. 

British Thomson- Houston Co., Ltd., Rugby. 

Brush Elec. Engineering Co., Ltd., London. 

Dick. Kerr. & Co.. Ltd., Lond6n. 

Mountain & Gibson. Ltd., Bufy. 

United Electric Car Co.. Ltd., Preston. Lanes. 
TROLLEY HANGERS. 

British Thomson-Houston Co., Ltd., London. 

British Westinghouse Co., Ltd., London. 

Brush Elec. Engineering Co., Ltd.. London. 

Consolidated Accessories Co., London. 

Fleming, Birkby, & Goodall. Liversedge. 

Watlington & Co.. London. E.C. 

TROLLEY STAN:ARD EARTHING DEVICE. 

Consolidated Accessories Co., London. 
TROLLEY TENSION INDICATOR. 

Consolidated Accessories Co.. London. 

TROLLEY WHEELS AND HEADS 

British Thomson-Houston Co.. Ltd., Rugby. 

Electric Try. Equipment Co.. Birmingham. 

Fleming, Birkby, & Goodall. Liversedge. 

Laycock, W. S., Ltd.. Sheffield. 

National Rail & Tramway Appliances Co.. 
Ltd., Liverpool. 

Tramway Supplies, Ltd., London. 

Watlington & Co., London, E.C. 
TROLLEY WIRE. 

Felten & Guilleaume-Lahmeyerwerke. A.-G., 
Carlswerk. Mulheim-on-Rhine. 

Frederick Smith & Co., Salford, Manchester. 

Roeblings' Sons Co.. New York. 

Watlington & Co.. London. E.C. 

TRUCKS, CAR. 

Brill Company, J. G., London, S»W. 

Brush Elec. Engineering Co., Ltd., London. 

Dick, Kerr, & Co., Ltd., London. 

Lorain Steel Company, London. 

Mountain & Gibson. Ltd.. Bury. 
TUBES, WROUGHT IRON OR STEEL. 

Russell, James. & Son. Ltd., Wednesbury. 
TYRES. 

Allen, Edgar, & Co.. Ltd.. Sheffield. 

Baker, John. & Co., Ltd.. Rotherham. 

British Griffin Co., Ltd., London. E.C. 

Hadfield's Steel Foundry Co., Sheffield. 

UNIFORMS. 

Lotery & Co., London. N.E. 
VARNISHES. 

Blackwell. R. W., & Co., Ltd., London, E.C. 

Docker Bros.. Ltd., London. 

Kearsley. Robert, & Co., Ltd., Ripon, Yorks. 
VENEERS, 3-PLY, ETC. 

General Seating Co., Ltd., London, N. 
WAGONS. 

Milnes, Voss & Co., Birkenhead. 
Mountain & Gibson, Ltd., Bury. 
Watlington & Co., London, E.C. 

WELDED JOINTS. 

Thermit, Limited. London, E.C. 

WHEELS AND AXLES. 

Allen, Edgar, & Co.. Ltd., Sheffield. 

Baker, John. & Co., Ltd., Rotherham. 

Brill Company. J. G.. London. S.W. 

British Gnffin Co., Ltd., London. 

Brush Elec. Engineering Co.. Ltd.. London. 

Glasgow Railway Engineering Co., Glasgow. 

Greenwood & Batley. Ltd., Leeds. 

Hadfield's Steel Foundry Co., Sheffield. 

Mountain & Gibson, Ltd., Bury. 
WHEELS (CHILLED) WITH MACHINED TREADS. 

British Griffin Co.. London. 
WHEELS WITH WROT IRON CENTRES. 

Baker. John, & Co., Ltd., Rotherham. 
Glasgow Railway Engineering Co., Glasgow. 

WIRE. COPPER. 

Felten & Guilleaume-Lahmeverwerke, A.-G., 

Carlswerk, Mulheim-on-Rhine. 
Henley's Telegraph Works Co.. Ltd., London. 
Johnson & Phillips. Charlton, S.E. 
Koeblings' Sons Co., New York. 
Smith, Frederick, & Co., Salford. Manchester. 
Watlington & Co., London, EC. 
WIRE ROPES. 

Felten & Guilleaume. Mulheimon-Rhine. 
fohnson & Phillips, Charlton. S.E. 
Watlington & Co., London, E.C. 
WOOD PAVING BLOCKS. 

niingworth, Ingham, & Co., Leeds. 
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ALBION CLAY CO., LTD., 



Sole Manufacturers. 



Works: WOODYILLE, BURTOM-OM-TREIIT. 

Teleffranu: ** ALBION. WOODVILLE.* 
Telephone: 14. SWADLINCOTE. 



Chief London Office: 38, Victoria St., WESTMIIISTER, S.W. 



TeleffrauM: **SEWBRAaE. LONDON.' 
Telephone: 5536 QERRARD. 



8YKES' PATENT STONEWARE SELF-CENTERING CONDUITS, 

FOR ELECTRIC LIGHT, TELEPHONE, OR TRACTION. 
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LAYING SYKES' CONDUITS at BUENOS AYRES. Messrs. J. G. WHITE & Co., Ltd., LONDON, CONTRACTORS. 



YEARLY OUTPUT 3,000,000 duct feet. 

No Cement required for Jointinsr. No Mandrels for Centering. 

True Bore. No riek of Cables bein^ damaged when dra^^ed In. 

Used in 200 Towns and Cities at Home and Abroad. 

Particulars and List of Names on application. 



SYKES' patent CONDUITS. 



STANDARD SIZES: 

2-way, 2 In. ducts. 
Sway, „ 

4-way, „ 



2- way, 2^ In. ducts. 

3-way, 

4-way, „ 



2- way, 3 in. ducts. 

3-way, 

4-way, 




STANDARD SIZES 
6- way, 3 in. ducts. 



2-way, 4 in. ducts. 

3-way, 

4-way, „ 



PRICES on application, delivered any Railway Station, or F.O.B. any English Port, or C.I.F. any Port abroad. 
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WHEELS FOR ELECTRIC TRAMWAYS 



CENTRES FORGED 

IN ONE PIECE 

BY 

HYDRAULIC 

PRESSURE. 




TYRES AND AXLES 

OF 

SPECIAL 

QUALITY 

FOR TRAMWAY WORK. 



The Glasgow Railway Engineering Company, Ltd., 



Helexi Stx*eet, Oovaxi, 



London Office: 13, VICTORIA STREET, S.W. 



I HENLEY'S 



3 Core, 
*8 sq. mch, 

3--Phase, 
3,000 Volt., 

paper insulated, 

lead covered 6.1. 

Wire Armoured and 
Served Gable 

(copper earth-sheatb 
under the lead). 



'^ Head Office: 

Blomfield Street, London, E.C. 




CA BLES I 



Constructed and 

supplied to 

THE 

POWELL DOFFRYN 

STEAH COAL CO., 

LTD., 

CARDIFF. 

Over all diam.,4'25'' 

Weight per Hile, 
65 Tons. 



WorkM: 



(ACTUAL SIZE.) 



North Woolwich 8; Gravesend. 



W. T. HENLEY'S TELEGRAPH WORKS CO., LTD. 
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DIRECTORIES OF TRAMWAYS 
AND RAILWA YS. 

Electric Tramways and Railways in the United Kingdom ... xxvii, xxviii, xxxi, and xxxii. 
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ELECTRIC TRAMWAYS & RAILWAYS IN THE UNITED KINGDOM. 



Location of Line and Name oi 
Operating Company. 



TRAMWAYS. 

Aberdeen Corporation 

Aberdeen Suburban Trys. Co. 

AcCRiNGTON Corporation 

AiRDRiE & Coatbridge Tramway Co 

Ashton-under-Lyne Corporation . 

Aston Manor Corporation . . 

Ayr Corporation 

Barking Town Urban District 

Barnsi-BY & DisT. Elec. Traction Co. 

Barrow-in-Furness .. 

Bath Electric Tramways, Ltd. 

Bat LEY Corporation . . 

Belfast City 



BESSBR90K— 'Newry (t) 

Bessbrook and Newry Try. Co. 
Bexley Urban District 

Birkenhead Corporation ., 

Birmingham Corporation .. 
Birmingham Trys. Co., City of 
Birmingham and Midland Trys. Co. 

Blackburn Corporation 
Blackpool Corporation 

Blackpool & Fleetwood Tramroad Co. 

Blackpool and Fylde Light Ry. Co. 
Blackpool— St. Anne's & Lytham . . 

Bolton Corporation 

BooTLE Corporation 

BocRNEMOUTH Corporation (2) 

Bradford Corporation 

Bray and Enniskerry Railway Co. 

Brighton Corporation 

Brighton Beach (*• ) 

Mr. Magnus Volk 
Bristol— Bristol Trys. Co. 

Burnley Corporation 

Burton and Ashby Light Railway.. 

BURTON-ON -Trent Corporation 

Bury Corporation 

Camborne and Redruth .. 



Cardiff Corporation 

Carlisle, City of, Elec. Try. Co. ., 
Cavehill & Whitewell Try. Co... 

Chatham S: District Light Rly. Co 

Cheltenham and District 

Chester Corporation 



Chesterfield Corporation . . 

Clontarf and Hill ok Howth 
Colchester Corporation . . 

Colne and Trawden Light Railway 

Cork Elec. Try. & Lighting Co. 

Coventry Electric Tramways Co 
Croydon Corporation 



Date of 
Openlni; 
of First 
Section. 



Dec., 1899 

June, 1905 

Auk., 1907 
Feb., 1904 

Aug., 1902 

June, 1904 
Sept., 1901 
Dec., 1903 

Nov., 1902 

Feb., 1904 
Jan., 1904 
Aug., 1903 

Dec, 1905 
Oct., 1885 

Oct., 1903 

Feb., 1901 

Jan., 1904 
May, 1901 
July, 1904 

Mch., 1899 
Oct., 1885 

July, 1898 

Under cons. 
May, 1903 

Nov., 1899 

May, 1900 

July, 1902 

July, 1898 
Under cons 

Nov., igoi 

Aug., 1883 

Oct., 1895 
Mch., igoi 
July, 1906 

Aug., 1903 
June, 1903 
Nov., 1902 

May, 1902 

June, 1900 
Feb., 1906 



*o . 


t^ 


•5- 


ti;^ 


9C ^ 


^- M 


S:S 


2^ 





0^ 




H 



^ Gauge. 



1425 



775 
365 

7 

411 

6 

32 

3 06 

537 
14-75 
6-536 

36625 
3 

525 

1352 

34 

14 

1112 

14125 
9 

9 

14 
75 
26 
4125 
21 5 
5490 
325 

95 
1*5 

29 

1075 

10-2 

6-66 

105 

375 

17*61 

725 
325 



June, 1902 12 84 

I 
Aug., 1901 I 1025 

April, 1903 3 51 



3-6 



U^c, 1904 

July, 1900 
July, 1904 

Nov., 1903 

Dec., 1898 

I 
Dec., 1895 I 13*25 

Sept.. TQoi 1 12 



55 
6 

5-23 
9-89 



255 



"•75 

485 

9' 75 

811 
8 
4-8 

424 

7-75 
19-25 
1047 

7325 
3 

7-5 
2353 

56 

2CL^ 
12-87 

23-8 

15 

15-9 
14-5 
137 
42 

7"75 
2925 

98-82 

5 
17*2 

I 75 

5< 
19*52 
123 

990 

16 

49 

32*6 

8-5 

4'5 
2176 
1223 

63 

45 
6-5 



6-9 

15 

1575 
195 



ft. in 
4 8i 



o 
8J 

8i 

C 

84 

8i 

8i 



4 o 
4 84 
4 8.1 



4 8i 

4 8i 

4 8§ 

4 84 

4 

4 8J 

3 6 



o 
6 

6 

8J 

8i 

o 

6 

6 

H 
6 

H 

6 
Si 

6 

6 

6 



5 3 

3 6 

4 o 

2 tlj 

3 6 

4 8i 



Weight 

anH Type 

oi Rail. 

ibsT" 

96 G 

95 G 

95 G 
94 G 
98 G 

102 G 

90 G 

80&100G 

94 G 

94 G 

95 G 

104 G 

105 G 
41 V 

90 G 
100 G 

105 G 

97 G 
S5&94G 

92 G 

96 G 

I 56 V ) 

92 G 

98G 

95 G 

fiooG 
1 66 slot 



I- 

so 



Sharp- 
est 
Curve. 



I in ft. rad. 



13*2 



15 

21 
25 
10 

M 
10 6 

9 
19 
80 

14 

I3i 

13 
16 

15 

15 



102 G 

loi G 
35 V 

92JG 

102 & 107 G 
90&95G 

90 G 
102 G 
90 G 

100 G 

83 G 
105 G 

to3&92jG 
53&90G 
9f<<iooG 

96 G 

87 G 
95 G 

102 G 

83 G 

iC5G[ 
i84G| 
95-5 G 



26 

28 

14 
20 

9-8 

10 

no 

10 
9-8 
II 

1V21 

»5 
15 

23 
20 

40 

9 
8 

30 



44 



40 

37 
45 
44 
66 

50 

37i 
40 

40 

55 

40 

40 

40 
40 
31 

30 
36 
80 

45 
35 
40 

50 
40 



4a 
200 

30 
35 
55 

40 
40 
40 

35 

30 
84 

35 

37 
40 

48J 

34 
43 
60 

28 

40 
40 



No 
of 
Mo- 
tor 
Cars.] 



69 

9 

20 
15 
21 

16 

19 

7 

12 

18 
40 

8 

236 
2 

16 

59 

580 

48 

40 

60 
61 
31 

40 

96 

55 

81 

239 



50 
8 

232 

47 
20 

20 

41 
8 

130 

15 
10 

40 

20 

18 



No 

of 

Dyti 

amos 



*5 



*5 



5 

4 
6 



#6 
8 
4 



4 

2 

6 

^7 
2 

4 
3 
5 
6 
4 



#6 



No. 

How of Type of 
Driven.; En- Engines 
glnes 



DC. 



DC. 
D-C. 
D^C. 

DC. 



D-C. 
DC 



D-C. 



D-C. 
DC. 

DC. 



D-C. 



DC. 
D-C. 
DC. 

DC. 



DC. 
D-C. 

DC, 

DC. 

DC. 

DC. 
DC. 



Total 
H.P. 



I 
6 V.Cp.C 



V.Cp.C 



H.T. Cp 
DC, 

Hyd.Turb. 

V. Cp. 
2H.Cp 



H.C.Cp. 

Cp. 

V.Cp.C. 

Stm.Turb 
V. Cp. 



600 



60 



2,600 



1,500 



1,290, 
800 



Contractors for 
Electrical ApparatuF. 



J Macartney, 
lMcElrov& Co. 
fJ.G. White & Go, 
iBrush Co. 
Brush Co. 
Brush Co. 
(Dick, Kerr, ^ Co, 
(Siemens Bros. 
Brush Elec. Co. 
British T-H. 
Blackwell & Co. 
. G. White & Co. 
•rush Co 
(Brush Co. 
1 Dick, Kerr, Si Co, 

Westinghouse 
(B. L W. Co. 
I British ElcCr.Co. 
(J. G. White & Co. 
) Westinghouse 
Mather & Piatt 



It; 



V.Cp.C I 3.500 



II V.Cp.C 



Stm.Tiirb. 
Gas 



2,200 
3,000 

i.oSo 
20 



DC. 
DC. 



DC. 

2DC 
2 B 

DC. 



V.Cp.C. 3.000 
H.Cp.C. .. 

Diesel j 480 

V. Cp. 

Cp. 345 

V.Cp.C.l .. 

I 600 

1.552 



V. Cp. 



V.Cp.C. 1,800 



1 



V.Cp.C: 



V, Cp. 



6 H.Cp.C. 
5 j H.Cp.C. 

3 ' 



^350 

600 
1,000 



Dick, Kerr, Sc C^, 
(Blackwell & Co 
(British T-H. 

Dick, Kerr, Sc Co, 

British T-H. 

Brush Co. 
(British T-FL 
1 Blackwell & Co. 
j Elwell-Parker 
\ British T-H. 
j Mather & Plat I 
(Dick, Kerr, &Crr 

British T-H. 
(Dick. Kerr, .S: Co, 
t Blackwell & Co. 

Blackwell & Co. 

J. G. White & Co. 

I Westinghouse 
\ Blackwell & Co. 

Macartney & Co, 
Westinghouse 
Blackwell & Co. 
Siemens Bros 

(British T-H. and 
IBlackwell&Co. 

British T-H. 
(Dick, Kerr 8c Co, 
{Brush Co. 
(Dick. Kerr, iS Co. 
{Blackwell <fe Co. 

Westinghouse 
(Dick, Kerr, .^ Ov 
(British T-H. 
(British T-H. 
IDick, Kerr,&Co 

Dick. Kerr, tSt Co. 

J.G. White & Co. 
(British T-H. Co. 
(Brush Co. 

Westinghouse 
(Blackwell Sc Co. 

British T-H. 

Milnes & Co. 

Westinghouse 

Brush 
VV.M.Murphy&Co. 
j Dick, Kerr & Co 
Ij.G. White & Co. 
(Blackwell & Co. 
; Glover & Co. 
(British T-H. 
( Blackwell & Co. 
(Westinghousef 
(Blackwell & Co. 

British T-H. Co. 



« Current from combined lighting and traellon station. (1> Third rail eystem, (2) Combined troUey and oondail systems. 
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ELECTRIC TRAMWAYS AND RAILW AY S'-coniinued. 



Location of Line artd NamO of 
Operating Company. 



Date of 
Opening 
of First 
Section 



rnAMW AYB— conitnued 
Darlington Corporation .. ..Tune. 1904 

PartfordU. D. C Feb.. 1906 

Darwkn Corporation Oct., 1900 

Derby and Ashbourne 

Derby Corporation ]"!>'• ^9^4 

DEV0NP0R7& r>isTRiCTTry.Co.,Ltd.] June. 1901 
Devon rORT Cojporation 
DoNCASTER Corporation 

Dover Corporation 

Douglas— I\")ht Soderick . . 

Donglas Southern Elec.Trys. Co. 

Dublin & Llcan Elec. Railway Co. 



Length 

of 
Route. 



Total 
Leneth 

Track. 



1 901 
1902 



Dublin United Tramways Co. 

Dudley And Stourbridge Trys. | 
British Electric Traction Co. J 
Dumbarton 

DUNDALK 

Dundee, Broughty Ferry, and \ 
District .. .. .. I 

Dundee Corporation.. 
East Ham Corporation 
EccLEs Corporation .. 
Erith Urban District Council 

Exeter Corporation . . 
Falkirk and District 
I'ARNworth Urban District.. 
Felixstowe Pi^r 

Gateshead and District .. 



Giant's Causeway Elec. Try. Co. . . 

Glasgow Corporation 

Glossop Urban District 
Gloucester Corporation Light Rly. 

GcspORT & Fareham Trys. Co. 
Gravesend and Northfleet 
Great Crosby 



iUne, 

' une, 

Sept.. 1897 

I Aug., 1896 
April, 1900 
May, 1896 

July, 1899 

Feb. 1907 
Under cons. 

Dec, 1905 

July. 

June. 1901 
May, ir<(v2 
Aug.. i<,o5 

April, 19^)5 
Oct. 1905 
Jan., 1902 

1905 

[901 
1883 



May, 
Sept , 



4875 

4-56 

14-5 
125 

«-5 

825 
475 

375 

675 
4765 

21 25 

3 
6 



1900 12*298 
675 
5 
47 

5'5 
625 

433 
05 
11-28 

8 



8875 
8-5 
7*25 

21-25 

^55 

7 

10-375 



Gauge. 

ft. inT 

3 6 

4 ^ 

4 o 



375 

I 
6-875 ! 

! 

92-5 i 



Weight 

and Type 

of Rail. 



Sharp- 
est 
Curve. 



84 

O 

6 
6 
H 

6 I 

84! 

6 1 

I 

3 



lE^T" 
90 g 
100 G 
95 G 

95 G 

90 G 

97 G 

lOoC.G 

87 G 

65 V 
50 V 
92 G 



I in it.rad 



xo 
10 
25 



46 
35 
35 

45 

30 

50 
45 



No. 
of 

Mo- 
tor 

Cars 



No. 

of 

Dyn 

aaios 



iO'5| 44 

45 
27 
I2'37 22 



2722 ' 3 



3'5 
625 I 

9-9 I 
25'C69! 
12*5 I 
7 75 I 
8-4 

7 ' 
8 
7 16 
I 05 

130 



' 

6 


•90 Ly 

go&g6 
97 G 


H 


go G 


8 
8^ 


94 G 
90G 
100 G 
100 G . 



20 

ID 
16 
10 
25 



G '9o&92G'ii 5 



o 

h\ 

6 I 

f 

84 



Great Grimsby 

Greenock and Port Glasgow 

Guernsey Railway Co. 

Halifax Corporation 

Hampshire Light Railway (Elec.) Co. 
Hartlepool Electric Tramways Co. 



Oct.. 1898 

Aug., 1903 
May, 1904 

Jan , 1906 
Aug., 1902 
June, 1900 

Dec, 1 90 1 
Oct., 1901 

Nov., 1892 

June, 1898 

March, 1903 

May. 1896 



1905 
1907 

1S99 
1906 



Hastings and Dis^TRicT (Overhead) July, 

,, (Dolter System) Jan., 

Herne Bay Pier .. .. I \T,h 

Heme Bay Pier Co,, Ltd. (i) ) '"' "' 

Heywood Corporation .. .. Mch. 

Houghton-le-Spring 

(See Sunderland Dist. Elec. Trys.) 
Huddersfield Corporation .. .. Feb., 190 1 

! 
Hull Corporation .' July, 1899 



8925 

4 5 
9 

7-5 
6-5 
25 

6 

775 

2 

37 

6 

672 

ID 

I ' 

75 
5^25 

28 



179 I 4 7f 



5 

15 

II-5 
95 
2*5 
lo-ii 
15 
3 

51*875 
9 
83 

17 
2 

75 

6-625 

355 



90 G 
98 G 

30 
90 G 

I42V 
I75G 



15*5' 
29 

8 
24 



I 



iioG II 93 



H 
6 

7l 

84 
84 

7i 



6 

8i 

6 

6 
6 



Jlford Urban District .. ..1 

I LKtsTON Corporation 

Ipswich Corporation 

JsLE of Man — 
Manx Elc. ( Douglas to Ramsey . . 
Try. Co. ] Snaefell Mountain (1) 
Isle of Thanet Elec. Trys. & Ltg. 
Co., Ltd 



Mar , 1903 



May, 
Nov., 



1903 
1903 



July, 1893 
Aug., 1895 



Jarrow and District 

Kearsley Urban District .. 

Keighley Corporation 
Kidderminster — Stodrport 1 
British Electric Traction Co. J 
Kilmarnock Corporation 
King's Norton & Northfikld U.D 
KiNVER ■ 



Kirkcaldy Corporation 

Lanarkshire Tramway Co... 
Lancashire United Tramways Co. 

i^NCASTBR Corporation 

Llandudno and Colwyn Bay 



April. 

Nov., 
Jan., 
Oct.. 
May. 

Dec, 

May, 
April, 

Feb., 



1901 

1906 

1902 

1904 

1898 

1904 
1904 
1 90 1 

1903 



13 


26 


6-5 


105 


35 

io'8 


4 
14-9 


18 

45 


3575 
95 


9 


II 


2'5 


34 


175 


'•" 



July. 1903 
Oct, 1902 



Jan., 
Oct. 



1903 

1907 



July. 1897 



35 

46 

425 
525 

4 

525 
1256 
37-5 
375 
7*5 
51-2 



6 25 
4-87 



3 6 



475 
825 

4 


4 
3 
3 


I' 

6 e 


75 


3 


6 


25 12 


4 


7i 


475 


4 


8J 


475 


4 


H 


•V 


3 


6 


9662 


4 


H 









90 G 
90 G 

95 G 

87 G 
924 G 

96 G 
90 G 

174 VI 
184 Gf 

97 G 

87 G 

90 G 
90 G 

20 V 
90 G 



98 G 

94 G 

100 G 

90 G 
90 G 

62* Y 
56 V 

90 G 

95 G 

95 G 

95 G 

75 G 

go G 

105 G 

63&90G 

87 G 



14 

25 

16 
II 

15 
15 

60 

1 

I 9-6 
15 



17 



13 

125 
II 5 

24 
12 



II 

12-5 
20 
25 
M 
24 

il5&21 



16 

12 

17 

47 

25 
12 

25 



9 
*4 



How 
Driven. 



No. 
of 
En- 
gines 



DC 



50 

46 

50 

30J 

33 
42 

40 

35 
45 
36 

35. 
30 

30 

40 
40 

374 
55 
45 
26 
38 
60 

40 

35 

36 



8 

6 

298 

59 
6 
12 

14 

66 j 
40 

14 
20 
18 
13 
3 

51 
26 

759 

8 

30 

22 
18 
M 

3<3 
39 
II 

95 
10 



40 



DC. 

DC. 

B 
DC. 
D-C, 



Type of 
Engines. 



Total 
H.P. 



I 



H. Cp. 



Stm.Turb. 



HCC. 



4 


DC. 1 


4 


3 


DC 


3 


2 


DC. 


2 


5 

5 


DC. 
DC. 


5 
5 


3 


.. 


5 


*4 


DC. 


4 


4 


D-C. 


4 


« 






2 


B 


2 


12 


D-C. 


12 


2 


DC. 


3 



1,500 



750 

240 



Contractors for 
Electrical Apparatus. 



H. Cp. I 260 
400 
5,000 



H.Cp.cJ 
V.Cp.C 

H. Cp. 



DC 

B 
DC. 

DC 

D-C. 



V.Cp.C 
H.'Cp. 

H. Cp. 



Hyd.Turb 

V. Cp. 
V. Cp. 

c. 

V.Cp.C J 



Cp.C. 
H.Cp 

V. Cp 

V. Cp. 
Gas 



550 



500 

2,226 
500 



64 



n.6oo 

w 

300 



450 
160 

T,200 

700 

1,700 
83 



jWestinghouse 
iMilnes* Co. 
1 British I. W. 
1 British T-H. 

J. G. White & Co 

Brush Co. 

Blackuell & Co. 

Blackwell & Co. 

Dlackwell & Co. 

Dick. Kerr. & Co. 

Blackwell & Co. 

Wesiin^'house 

British T-H. 

Blackwell & Co. 

Dick. Kerr. & Co. 

Dick, Kerr, & Co 

Blackuell & Co. 

British T-H. 
(British T-H. 
I Blackwell Sc Co. 

Dick, Kerr, &Co. 

JJ.G. White* Co. 
I British T-H. Co. 

Blackwell & Co. 

Dick, Kerr. & Co. 

(Brush Co. 
1 |WestinghouseCo. 
Dick. Kerr. & Co. 
Bruce Peebles &Co. 



(Dick.Kerr.&Co. 
1 Blackwell & Co. 
(Siemens Bros. 
(British T-H. 

British T-H. 

Westinghouse 

Macartnev & Co. 

Blackwell'* Co. 

British T-H. 



35 

30 

40 

28 
40 

90 
90 

30 
50 



70 



116 



'3 

36 

22 

7 

60 
8 



90 &\ 
loi G I 
92 G 



90G 

90 G 

100 & j 

105 g) 



15 



60 
-45 

45 

100&145 

45 

36 
40 

35 



32 



3 

*5 
3 



DC 

DC. 

DC. 

DC. 
DC. 

DC 
DC. 

D-C. 



V.Cp.C. 
V.Cp.C. 



V. Cp. 
H.Cp. 

2 V. Cp. 
2H. Cp 



1. 410 
2.200 



500 
600 

1.350 



(Brush Co. 
iDick, Kerr,& Co. 
(Dick. Kerr, & Co. 
'( Brush Co. 
J Dirk. Kerr, & Co. 
1 Blackwell* Co. 
Dick, Kerr, & Co' 

(Siemens Bros.,* 
I British T-H. 
J Electric Cons. Co. 
1 British T-H. 

Electric Cons. Co. 

Dick, Kerr. & Co. 

Macartney, & Co, 
, Blackwell & Co. 

Dick, Kerr. & Co. 

J British T-H. 
\ Blackwell & Co. 

t Blackwell & Co. 

'tB.I.&H.C. Co 

I British T-H. 
» Greenwood & Bat- 
Uey.BIackw'll&Co. 
j British T-H.. & 
{ Westing house 
(British T-H., & 
\ Dick, Kerr. * Co. 
Dick, Kerr. & Co. 
Westinghouse 

Mather & Platt 
Mather & Platt 



46 
go 

12 

14 

270 



4 
*5 



D-C. 



DC. 



DC. 

1 

DC 4 
d-c*a c' 5 



D-C, 

I 



Stm Tur 



3 H. Cp. 

V. Cp. 

V. Cp.C. 

V. Cp. 



910 



Sjgi^ic4<i'by> 



(British T-H. 

1 Blackwell & Co. 

(Brush Co. 

]B.L & H.C. Co. 

W^estinghousc 

1 ( Blackwell & Co. 

i 1 Brush Co. 

I Brush Elc.Eg.Co. 

! Blackwell & Co. 
! Blackwell & Co. 

I British T-H. Co. 
1 Milnes & Co. 

British T-H. Co. 

B.I W. Co. 

Milnes * Co. 

Green wood* Bat- 
ley. Ltd. 
Bruce Peebles* Co. 
/TKec. Con, 
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B. T. H. 
MAGNETIC TRACK BRAKE 

The use of this brake makes it impossible for a car to get out of hand at 
any time and eliminates the danger of skidding wheels. 




It combines the advantages of a powerful and reliable slipper brake, applied 
by hand, and a convenient and efficient magnetic brake, applied through the 
controller. If desired, both methods of application can be used at the same 
time in order to secure better braking effect. Tests made in actual service, 
both on wet and greasy rails, have demonstrated its thorough reliability. 

THE BRITISH THOMSON-HOUSTON C^- L^'^ 



Electrical Engineers and Manufacturers. 



Head OfTlce and Works: 
RUGBY. 



London Office : 
83, CANNON ST., E.C. 
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B ELECTRIC TRAMWAYS AND RAILWAYS— conHniied from pag« xxviil 1 


^K Location of Line and Name of 
^V Operating Company. 


Date of 

Opening 
of First 


ngth of I 

koute. 1 

tal length 
f Track. | 

1 


Gauge. 


Weight 
and Type 
ol Rati. 


1 g Sharp- 
rt 2 1 Curve. I 


No. 
of 
Mo- 
tor 


No. 
of 
Dyn 


How 
Driven. 


No. 
of 1 
En- 


Type of 

Engines. 


Total 
H.P. 


Contractors for 
Electrical Apparatus. 


^^H 


B 


Section j 

1 


^ \ i2° 




ISO 


!< 


3ara, ' 


imos 


ftiuea 








B^ rRA9AWAYa-conUnued. 








ft. in. 


lbs. 


I in ft.rad.j 














^^^^^^^ 


Leamington & Warwick Elec. T. Co. 


July. 1905 


3*04 


6-1 


3 6 


65 G 


12 


47 


12 


3 


•• 


3 


Cp. 




' Brush Co. 
jDick, Kerr. & Co. 
iBlackwell&Co. 


^^^^^^B 


Leicester Corporation 


May, 1904 


20 


37 


4 8J 


TOO G 


16 


40 


140 


4 


DC. 


4 


V. Cp.C. 


1 


^^^^^^^^^B 




























' 


Is. Dixon & Son 
1 Brush Co. 


^^^^^^Hf 


Leith Corporation 


Aug., 1905 


6 


12 


4 8i 


106 7G ; 


19 


54 37 1 


4 


DC. 


9 


•• 


" 


^^^^^^^^» 


Lbyton Urbam District .. 


Dec, T906 


9*25 


18 


4 8.J 


BS.4 


22 


45 


eo 


2 




2 




1 




^^^^B: 


Lincoln Corporation (3) 


Nov., 1905 


^■75 3 


4 81 


100 G 

^ 1 


•• 




8 


9 


•• 


8 


iv.cir 

\ Trli) Bxp 




Black well & Co. 
British T-H. 


^^^^^^^K 


Liverpool Corporation 


Nov., 1898 


57*5 104 


4 H 


95 G 


14 40 ' 


501 


*55 


DC. 


55 




■ Dick, Kerr. & Co. 


^^^^^^H|- 












; 1 














Westinghouse 


^^B 


Liverpool Overh'd Ry. (Trol.Ln.Ex.) 
Llandudno -^"^ tv^trict .. 


June, 1900 
Oct., 1907 


25 ! 2'5 
7-25 


4 H 


92JG 


Nili 


45 


14 


8 


DC. 


7 


•• 


220 Dick, Kerr, & Co. 1 

.. Bruce Peebles & Co. 1 

rDick, Kerr, & Co. | 


^^^B 


vLondon Couihv e.oLiacil (2 and 3) .. 


May, 1903 


6693 '133-86 


4 ^i 


104 G 


22 


45 


1050 


4 


DC. 


4 


V.Cp.C. 


.. 


Westinghouse 
J.G.White(Track) 


^^^^^^^^B 


lElectric Unes) (4). 


























(British T-H. 


^^^^B 


London United Tramways Co. 


April, 1901 


56 , 1045 


4 84 


92iG ^ 


19 


32 


340 


7 


D-C. 


5 


V. Cp 


4,700 


J Westinghouse. 
I Black well & Co. 


^^^^^B' 


Lowestoft Corporation .. ..| 


uly, 1903 


4*75 : 5*39 


3 6 


TOOG 


27 


36 


19 


6 




5 


.. 


• • 


Blackwell & Co. 


^^^^^^^^k' 


Luton Corporation Tramways 


7eb., 1908 


5-25 6-25 


4 H 


-95 <^ 


II 


36 


12 


«i 


D-C. 


I ; 


! 


.. ' J. Lf wnite&^o. 1 


^^H, 


(Leased to J. G. White & Co., Ltd.) 
Maidstone Corporation 


July, 1904 


2 , 


2-25 


3 6' 


95 G 


14 


45 


7 


5 


D-C. 


si 




Dick, Kerr & Co. 1 

/Macartney, | 


^^^^^^^^m 


1 


1 








1 
1 














1 McElroy & Co. 


^^^^^^^^m^ 


MANCHE.STER Corporation .. .. June, igoi 


101*75 1 


17675 


4 81 


102 G 


M9i 35 


566 


♦25 


DC. 


25 






] British T-H. 
(Dick. Kerr. & Co 


^^^^^^K 


» 






1 




1 












^^^^^^^K 


Mansfield and District Co. .. July, 1905 1 


10 


12 33 


5?i 


90 G 


17 1 50 


18 


#3 




3 


," , 1 


.. 




^^^^B. 


Merthvr April, igoi \ 


2 98 


3 94 


90G ( 


10 38 


15 


5 


D-C. 


5 


H.S.V. 1 


700 


Dick, Kerr, & Co. 
J British T-H. 
" Brush Co. 


^^^^^^K 


Metropolitan Electric Trys., Ltd. July, 1904 ' 


27 


5f 


4 81 


100 G 


15 ; 40 


180 1 


4 


" 


4 


Turbs. 


4,000 


^m 


-MEXBOROUGII & SWINTON . . 

Tramways Co. (5) 
Middleskro", Stockton. AThornaby 
Electric Tramways Co. 


Feb., 1907 
] July. 1898 ; 


7 
8-5 


10-75 
15 


4 81 
3 6 


90 G 

92 G 

! 


1 
10 

17 


47 
30 


16 
60 


3 
3 


DC. 


i 
3 


H.Cp. . 


1,200 


3rush Co. 
VIountain & Gibson 

British T-H. 

Blackwell & Co. 


^^^^^^^^F 


Middlesex County Council. . 


Aug., 1904 j 25 5 1 


51 


4 81' 






.. 








.. 




•• 




^^^^^^^^F 


"Middleton C'lrparation 


2-5 j 


5 


4 81 






.. 






• • 






.. 




^^^^^B- 


Middleton Electric Traction Co. . . 


Mch , 1902 


8-5 


975 


4 81 


92 G 


is 


45 


27 


3 


D-C. 


3 


.. 


400 


Glover & Co. 
(B T-H. Co.. Nat. 
( Elec Cons Co. 


^^^^^^^^v- 


Musselburgh and District 


Deci 1904 


3 


5 25 


4 81 


90 G 


34 


48 


14 


3 


DC. 


4 




300 i 


^^^^^^^E 






























(Blackwell & Co. 


^^^^B 


Nelson Corporation 


Feb , 1903 


2 75 


375 


4 


106 G 


II 


41 


9 


4 


DC 


4 




British T-H. Co. 1 
Brush Co. 1 


^^^B 


New St. Helens & District Trys.Co. 


July. 1899 


20-25 


22 


4 81 


95 G 


14 


35 


36 


*4 


D-C. 


4 


V.Cp.C. 


1,240! 


Westinghouse 
British T-H. 


^^B 


Newcastle Corporation 


Dec, 1901 


27-875 


57 


4 81 


loi G 


9 


35 


185 


• 5 


DC. 


5 


V. Cp. 


7,800 


W^esiinghouse 
■ British T-H. 
Milnes & Co. 
Westinghouse 
Dick, Kerr, & Co. 
Brush Co. 


^^^^^K 


Newport (MoN.) Corporation 


ApriT, 1903 


75 


1475 


4 84 


96 G 


10 


35 


40 


5 


•• 


5 


V. Cp. 




^^^^^B 


Northampton Corporation .. 


July, 1904 


5 5 


95 


3 6 


90 G 


17 


55 


22 


3 




3 


V.cond. 


. . i 


^^^^^^^^K' 


North Shields Tramways Co. 


Mar., 1901 


.. 


775 


3 6 


90 G 


10 


36 


22 












^^^^^^^^K 


North Staff. Trys. {Vide Potteries) 




















rx j^ 




1 


Westinghouse 
Blackwell & Co. 


^^^^^^^^K 


Norwich Electric Tramways Co. , . 


July, 1900 


M'5 


^9*5 


3 6 


65iG 


12-5 


38 


1 47 


4 


DC. 


4 


H.T.Cp. 


1,100 


^^^^^^B 












- 


















British T-H. & 


^^H 


Nottingham Corporation 


Jan., 1901 


1925 


365 


4 81 


107 G 


1 1 -5 


40 


125 


3 




3 


•' 


■* 


Dick, Kerr, & Co. 
Blackwell cS: Co. 
'British T-H. 


^^^^^^B 


Oldham, Asuton & Hyde Trys. Co. 


June, 1899 


9-12 


II 75 


4 81 


96 G 


u 


26 


46 


»3 


DC. 


3 


V.Cp.C. 


^950 


Blackwell & Co. 


^^^^^B 


Oldham Corporation 


Dec. 1900 


237 


3564 


4 8i 


100 G 


II 


40 


80 


* 17 


DC. 


17 


.. 


. 


Dick, Kerr. & Co. 


^^H 


Paisley & Dlstrict Tramways Co. 
Perth Corporation .. 


June, 1904 
Oct., 1905 


14-68 
57 


25-07 
7 


4 7l 
3 6 


90 G 
90G 


13 
16 


35 


6a 
12 


1 
5 


•• 


5 


• • 


•• 


Blackwell & Co. 
1 Blackwell & Co. 


^^^H 


Peterborough Elec. Traction Co.. . 


Jan., 1903 


533 


671 


3 6 


94 G 


40 


33 


14 






• . 




• * 


i Dick. Kerr, & Co. 
lilec Cons. Co 


^^B 


pLYMOi rii Corporation 


Sept., 1899 


7-75 


13*5 


3 6 


92 G 


9 


35 


42 


3 


D-C. 


3 


V. Cp. 


1.050 


■ Westinghouse 

Blackwell Sc Co 
• Blackwell & Co. 


^^B' 


Plymouth, Stonehouse, and 
Dev'onport 


Nov., 1901 


43 


7 


3 6 


84 G 


n 


34 


14 


i 


•• 


• • 


•• 


•• 


Dick, Kerr. & Co. 
Brill Co. 
B L W. Co. 


^^^B 


Pontypridd Urban District 


Mar., 1905 


5*75 


i6-6 


3 6 


95 G 


II 


35 


20 


4 




4 


V.C.Cp. 




Blackwell & Co. 
Dick, Kerr, & Co. 


^^^B 


PoRTSDOWN & Horndean Tramway 


Mch, 1903 


6 


875 


4 7l 


96 G 


16 


40 


16 


2 


D.C. 


2 




• * 


1 Brush Co. 
f Macartney, 


^^^^K' 


Portsmouth Corporation .. 


Sept., QJi 


MS 


28-5 


4 7l 


96 G 


17 


35 


100 


5 


DC. 


4 


V.Cp.C. 


1,600 


McElroy & Co. 
( Dick, Kerr. & Co. 


^^H 


Potteries E-vtension 

I'otteries Electric Traction Co. 


May. 1899 


31675 


39-81 


4 


87 G 


10 


45 


no 


8 


D-C. 


"1 


H.Cp. 
V.Cp. 


3.000 


j Dick. Kerr, & Co. 
1 Blackwell & Co. 


^^^^^^B 


Preston Corporation 


June, 1904 


10*54 


17-22 


4 81 


95 G 


16 


32 


30 


2 


DC. 


2 


H.C.Cp 


-. 


Dick, Kerr, & Co. 


^^^^K 


Radcliffb Urban District 


April, 1905 


5 


6-5 


4 81 


100 G 


15 


40 


.. 


2 


•• 


2 


V. Cp. 




Blackwell & Co. 


^^B 


Reading Corporation 


July, 1903 

1 


725 


1325 


4 


- 96 G 


16 


40 


36 


4 


DC 


4 


V.Cp. 


•• 


Dick, Kerr, & Co. 
[Westinghouse 
1 British T-H. 


^^^B. 


Rhondda Tramways Co 


1 Under cons. 

1 


6-75 


13 


4 8j 


i 


• • 




50 


• • 


* • 




* " 




1 Brush 
British T-H. 


^^^^^^K'. 


Rochdale Corporation 


May, 1902 


19-58 


282 


4 8J 


\ ' I03i G 


in 


30 


59 


7 


D-C. 


7 


.. 




Dick, Kerr,& Co. 
Brush Co. 


^^^^^^^^^^HL 


ROSSENDALE VaLLEY. . 


Ian., 1899 
Jan., 1903 

Aug., 1902 


65 


8 


4 


88 G 


14 


37 


12 


. . 








• * 


^^K 


RoTHERHAM Corporation 
Rothesay 


871 
481 


10-71 
9-62 


4 Si 

\3 6 


i 88i G 
94 G 
I77GI 


10-5 
23 


45 
120 


30 
20 


8 
3 


D-C. 
DC. 


8 
3 


H.S.Cp 
H.&V. 


1,260 
500 


Dick, Kerr, & Co. 
f Dick, Kerr, & Co. 
(Westinghouse 


^^^^^^K 


Ryde Pier, Isle of Wight 


Mch., 1886 


•5 


I 


4 Si 


|30&34^ 




. • 


4 


2 


B 


2 


Gas 


36 


Siemens Bros. 


^^^K 


RydePierCo. (1) 
Salford Corporation 


1 Oct., 1901 


41-23 


7475 


4 8j 


^ '°^f. 


20 


45 


166 


m8 


D-C. 


8 


V. Cp.C 


.. 


(Westinghouse 
(Mather & Plat! 


^^^^v 


Scarborough Tramways Co. 


May, 1904 


475 


8 


3 6 


90 &1 
I91G) 


11 


35 


22 


2 


.. 


2 


Stm.Turb 


. boo 


Brush Elec. Co. 
1 Siemens &Halske 


^^^^^^B 


Shsbrness and District 


April, 1903 


25 


3 


3 6 


94 G 


43 45 


8 


3 


D-C. 


3 

igiti 


V.Cp.G 


5.T 




M _ _ 


Sheffield Corporation 


Sept., 1899 


.35-88 


65*95 


l-l » 


il 1084 G 


l9'5l 36 


.38 


7 


v2 


^??:^i 


2.500 


V .. . ■ i..ii.^:-r 
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^1^ ELECTRIC TRAMWAYS AND RAILWAYS— contitm(d. ^ 


^^K 


Date of 


Length 


Total 




We)f>fat 


it 


Sharp- 
est 


No. 
of 


No. 




No. 








^H Location of Line and Name of 


Opening 
of First 


Length 


Gauge. 


and Type 


.§1 


Mo- 


of 


How 


of 


Type of 


Total 


Contractors for 


^^B Operating Company. 


Route. 


of 


of 


S2 


Curve. 


tor 


(Dyn- 


Driven. En- 


Engines. 


H.P. 


Electrical Apparatus. 


^^Bf 


Section. 




Track. 




Rail. 


SO 
lin. 




Cars. 

1 


amos 




gines 








^B rKAmWAYS''COHtiHMd. 








tt. in. 


lbs. 


ft. rad. 












^K Sbipley Urban District 


May, 1902 


6 


10 


4 


90 G 


15 


.. 




4 


.. 


3 


.. 


.. 


Briii.sh T-H. 


^^t Southampton Corporation .. 


Jan., 1900 


95 


16 


4 H 


105 G 


M 


45 


53 


6 


D-C. 6 


H.Cp.C. 




Westinghouse 


^B Southend Corporation 


July, 190 1 


636 


7-5 


3 6 


90G 


18 


48 22 


6 


D-C. i 6 




, , 


British T-H. 


^^k Southend Pier (1) Southend Corp. 


Aug., 1890 


1-25 


1-25 


3 6 


60 G 


Lev 


18 i i6 


2 


B, 2 


H. Cp 


66 i British T-H. 


^B South Metroi-olitax Elec. Try. Co. 


Feb., 1906 


13-36 


2675 


4 8i 


95 G 


9 


42I , 52 


2 








.. I (Dick. Kerr& Co. 




























1 ] Brush Co. 


^^E SouTHPORT Corporation 


July, 1900 


«-5 


10-75 


4 8J 


87&90G 


25 


45 


26 


3 


DC. 


3 


H. Cp. 


, , J Macartney & Co. 
^°»^^^ Dick, Kerr. & Co. 

1 


^B SoUTHpORT Electric Tramway Co... 


July, 1901 


9*121 


9-78 


4 84 


87 G 


Nil 


40 


21 


i( 








^K SouTHPORT Pier 


. . 


0-6 


06 


3 6 




. . 


. , 


3 














^B South Shields Corporation 


Mar., 1906 


7 


13 


4 8J 


95 G 


• • 


,', 


35 


2 


D-C. 


2 


V.Cp.C. 


2,200 


Dick, Kerr & Co. 


^K South Staffordshire 


Jan.. 1893 


1898 


295 


3 6 


97&90G 


17 


46 


46 


3 


R. 


3 


C.H.Cp. 


350 


1 Blackwell & Co. 
(E.G. C. 


^H Stalybridge. Hyde, Mossley, and 




























^B DUKINFIELD 


May, 1904 


23'5 


3075 


4 8J 


99G 


9 


27i 


55 


3 




3 




2,250 




^B Stockport Corporation 


Aug., 1902 


14 


23 


4 8J 


96G 


10 


40 


40 


4 


DC. 


4 


,. 


900 


(Macartney & Co. 
Dick. Kerr, & Co. 


^B Sunderland Corporation 


June, 1900 
June, 1905 


10-87 


1954 


4 6 


96 G 


14 


35 


70 


*4 


DC. 


4 


, , 


1,500 Dick, Kerr, & Co. 1 


^B Sunderland District Electric Trys. 


I4'5 


28 


4 H 


90 G 


II 


40 


30 


» 








1 


^B' Sutton & Hovvth (G.N.R., Ireland) 


June, 1901 


573 


675 


5 3 


72 B 


167 


300 


11 


3 


D-C. 


3 




750 


British T-H. 

Westinghouse 


^B Swansea Tramways Company 


June, 1900 


5'5 


8-5 


4 84 


86 G 


22 


40 


55 


4 


D-C. 


4 


H.Cp.C 


1,000 


.British T-H. 


^B Swindon Corporation 


Sept., 1904 


3*7 


452 


36 


105 G 


H 


37J 


12 


5 


.. 


4 




.. 


/Dick, Kerr & Co. 
Ij.G. White & Co. 


^B Taunton and West Somerset 


Aug., 1901 


1-25 


1-5 


3 6 


90 G 


25 


40 


6 


^ 


.. 




.. 


.. 


Blackwell S: Co. 


^B Torquay Tramways (4) 


Feb., 1907 


8 


11' 5 


3 6 


90 G 


ir 


31 


18 


« 












^B Trafford Park Estates, Ltd. (Trys.) 


July, 1903 


25 


3 


4 84 


98 G 


.. 


35 


7 


4 


DC. 


4 


TandCp. 


.. 


Westinghouse 


^B Tynemouth and District .. 


Mar., 1901 


4*25 


7"3 


3 6 


90G 


10 


30 


22 


*3 


D-C. 


3 


, , 


500 


Blackwell & Co. 


^B Tynbside Tramways &Tramroads Co. 


Sept., 1902 


8*91 


1266 


4 84 


95 G 


10 


40 


24 


^ 












^B Wakefield & District Lgt. Rlys. Co. 


Aug., 1904 


2469 


40-383 


4 84 


96 G 


156 


36 


67 


3 


DC. 


5 


• • 


r,6oo 


Dick, Kerr. & Co. 


^K Wallasey Urban District ., 


Mch.» 1902 


8-5 


II 85 


4 84 


98 G 


14 


45 


40 


«3 


DC. 


3 


V.Cp.C. 


1,190 


f Lane. Dynamo Cor 
(Blackwell & Co. 


^B Walsall Corporation 


Jan. 1904 


12 


i3'56 


3 6 


90&92G 


18 


32 


28 


8 


DC. 


7 


H.Cp.C. 


300 


(British T-H. 

1 Electric Cons. Co. 


^m Walthamstow U.D.C. Light Rly... 


June, 1905 


9 


1125 


4 84 


100 G 


20 


36 


32 


3 


• • 


3 


WhgGas 


.. 


f Westinghouse 
1 Henleys, W. T. 


^B. Walton-on-Naze Pier 


Aug., 1898 


•5 


•5 


3 6 


36 V 


• • 


• • 


3 


2 


DC. 


3 


. . 


.. 


Blackwell & Co. 


^B' Warrington Corporation 


April, 1902 


G-5 


96 


4 84 


90 G 


27 


50 


21 


5 


DC. 


5 


V.C. 


, , 


British T-H. 




























Bruce Peebles&Ca 


^B Wemyss and District 


Sept., 1906 


7-5 


9 


3 0| 
3 6 


95&971 
lb. G J 


18 


85 


9 


2 


DC. 


2 


2V.Cp. 


500 


BrucePeebles&Ca 
(Brush Co. 


^B West Bromwich Corporation 


Dec, 1902 


7 


12-5 


98 G 


17 


49 


29 


8 


DC. 


7 




1,050 


1 Dick, Kerr, & Co. 
IB. 1. W. Co 


^K West Ham Corporation 


Feb., 1904 


H7 


26 


4 84 


100 G 


20 


40 


100 


*3 


D-C. 


3 


V.C.Cp. 


- 


Milnes & Co. 
Brush Co. 




























Blackwell & Co. 


^B WestoN'SUPer-Mare May, igoi 


2-9 


3*5 


4 84 


90 G 


25 


40 


12 


4 


DC. 


4 


Cp. 


300 


British T-H. 








35 I 


3 6 

4 84 


100 G 
















Brush Co. 


^B Wig AN Corporation 


April, 1901 


25 


12 


45 


67 


*7 


.. 


7 


: 


Blackwell & Co. 
























Lorain Steel Co. 


^B Wolverhampton Corporation (8) . . 


April, 1902 


12 


20 


3 6 


96G 


17 


• • 


43 


5 


D-C. 


5 


H.Cp.C. 


,, 


British T-H. 


B ^ 

^K Wolverhampton District . . 










\ 


















Electric Cons. Co. ^ ^ 


April, 1900 


M75 


19 


3 C 


90 G 


20 


40 


30 


*4 


•• 


•• 


•• 


.. 


B.LW. &B.T-H. :^^^M 
Westinghouse ^^^^| 


^B Worcester Electric Traction Co. , . 


Feb., 1904 


5875 


8375 


3 6 


94 G 


13 


45 


15 


*3 


•• 


3, 


• • 


.. 


Brush Co, ' ^^^H 
Dick, Kerr. & Co, ^H 


^B Wrexham and District 


April, 1903 


4 


4-38 


3 6 


97 G 


9 


47 


10 


#6 


•• 


" 


•• 


900 


/British T-H. & * 
1 Brush Co. 


^B Yarmouth Corporation 


June, 1902 


8-5 


13 


3 6 


90&95G 


27 


48 


31 


2 


.. 


2 


.. 


600 


Brush Co. 
B.LW. Co. 


^B Yorkshire Woollen District 


Feb., 1903 


22 


35 


4 84 


96 G 


8 


30 


69 


« 


.. 


.. 


., 


(Brush Co. 

1 Dick, Kerr, & Co. 


B RAILWAYS. 




























^B London : 

^B BakerSt. & Waterloo Ry. Co. (2) 


Mar., 1906 


5*25 


"•5 


4 84 


90 B 


60 


330 


86 U. 


t 


. . 


• • 




1 Westinghouse 
"(British r-H. 


^B Central London Rly. Co. (t) .. 


July, igoo 


6-5 


13 


4 H 


100 V 


30 


, , 


68 M. 


6 


DC. 


6 H Cp.C. 


6.800 


British T-H. 


^B Charing Cross, Euston, and[ 
^B; IIampstead Railway (2)..) 

^B CiTY& South London Rly. Co.(t) 


June, 1907 
Dec., 1890 


8 
75 


165 
14*75 


4 84 
4 84 


90 B 

(60VI 
ISoV 


33 
30 


330 
120 


ITil. 

80 M. 
DOT. 

144 T 


t 

- 
7 


DC. 


7 1 


2H.C.[ 

4V.C.f 


4,000 


(Westinghouse 
1 British T-H. 

Mather v'fe Fiatt 
-! Elec. Cons. Co. 
(British T-H. 


^B' Gt. Northern & City Rly. Co.(2) 


Feb., 1904 


342 


775 


4 84 


85 V 


52 


660 


tusM 
45 T 


6 


DC. 


8 


V.Cp.C. 


4.500 


British T-H. 


^B Great Northern, Piccadilly! 
^B & Brompton Rly. Co. (2)., 1 


Dec, 1906 


9 


185 


4 84 


90 B 


33 


330 


TaM. 

U4 T. 


t 


•• 


•• 


• • 




(Westinghouse 

t British T-H. 

British T-M. 


^B^ Great Western Railway 


Nov., 1906 


4'9 


IO-5 


4 84 


97iB 


60 


400 


46 M. 
WT 


10 


D-C. 


10 


V.Cp. 


10,000 


Elec Con. Co. 


^B- (Hammersmith and City line.) 


























(Bruce Peebles 


^B London, Brighton, and South 


























f AllgemeineEl.Ge^ 


^B Coast Railway (s) .. 


Under cons. 


9 


18 








ir.M. 


• . 


.. 


,, 


,, 




British T-H. 


^K (London Bridge to Victoria.) 
















» t. 












(Blackwell (S: Co. ^M 


^B Metropoutan Railway (2) 


Jan., 1905 


26 


59 


4 8i 


86B 


44 


363 


BOU. 

mx 


4 


DC. 


4 


Turbine 


20,000 


(Westinghouse ^^H 
(British T-H. ^M 


^B Metropolitan District Railway 

^H^ (and running powers) (2) 


July, 1905 


41 


80-46 


4 8J 


86 B 


40 


330 


!i84M. 

awT. 


t 


.. 


•• 


•• 


• • 


(British T-H. ^H 
(Westinghouse ^^B 


^B Waterloo and City Rly. Co. { ^ ) 


Aug. 1898 


15 


3 


4 81 


87 B 


30 


321 


17 H. 

I'i T. 


6 


D-C. 


6 
5 
7 


V.C. 

I v.c 1 
4H.C. 

H.Cp.l 
V.Cp.| 


2,100 


I Siemens Bros. ^^B 
t Dick. Kerr & Co. ^M 


^B^ Lancashire and Yorkshire (2 ) 
^^m (Extensions under construction.) 
^H Liverpool Overhead Rly. Co. ( 1 ) 


Mch., 1904 
Mch., 1893 


31 

6-75 


65 
i3'5 


4 8i 
4 8J 


86 B 
56 V 


85 
40 


840 

445i 


88 M. 
fi^T. 

7 T 


6 
7 


D-C. 
R.&D-C 


9,000 
3,600 


Dick. Kerr, & Co. ^| 
( Electric Cons. Co. ^^| 
i Dick, Kerr. & ^H 


^E Mersey Railway (1) 


April, 1903 


4'5 


9 


4 8i 


86 B 


27 


528 


sax. 


5 


D-C. 


5 


V.Cp. 


5.500 


j Westinghouse ^^M 
\ Elec & Mfg. Co. ^M 


^B Midland Rly. — Morecambe and) 




























^M 


^B Heysham Branch .. / 


Under cons. 


6 


























^B North Eastern Railway( 1 ) 


Mch., 1904 


35 


80 


4 8i 


90 B 


55 


792 


00 M. 

60 T. 


t 








. . 


Bri|i§B^-H. Co. ^T ^ ^^^1 


^^^^^ (IkThird rail system. (2) Third and fourth rails system. (3) Lorain 
^^^^^K RinKie-phase aystem. t Current purchased from the Newcastle-upon-Tyne E 

^^^^W ' 'III M ' 1 "11 of London, Limited, from Chelsea Power Station (bo,ooo h. 


surface contact 


system. (4 


) Dolter surface contact ^y&mUlzm'm^hmk^lJ^UJiL^^^^ 


lectric Supply C 
p.) 4c Currcti 


ompany, Limi 


ted. i Current supplied oy the VDaeT&outmBMMSSBSmK^KBBB^^^^^^^^^M 
M-Motor Cars. f-TraU Cars. ^^^^H^^^^^^^^^ 


t purchased. 
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MANUFACTURERS 

OF 

Paper and Rubber Insulated Cables 
and Wires of Every Description. 

High Conductivity Copper Rolled or 
Drawn to any Section. 

Junction Boxes and Pillars. 

Overhead Tramway Fittings, etc., etc. 




Telephone and Telegraph Equipments, 
Switchboards and Instruments. 

Telegraph Line Material. 

Railway Signals. 

Shot Firing Apparatus. 

Fire Alarm and Police Equipments, 
etc., etc. 



BRITISH Insulated & Helsby Cables 

LTD,, 

Head Office: PRESCOT, Lancashire. 
Works: Prescot, Helbsy, auid Liverpool. 

BRANCH OFFICES: 
LONDON, MANCHESTER, GLASGOW, BIR/VIINGHAAI, CARDIFF, NEWCASTLE, DUBLIN, & BELFAST. 
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Electric Tramway and Railway Directories 



REGULARLY PUBLISHED IN EACH ILLUSTRATED ISSUE OF 



THE TRAMWAY AND RAILWAY WORLD 

Are withdrawn from this Issue for re-arrangement, but will be inserted hereafter as usual. 



The Directories appeaired on pages xxxiv — 1 of the| 

Issue of May 7, 1908, to ivhich readers su'e 

referred in the meantime. 



COTTON & SILK TAPES 



tOVf 



P«J^ 



& WEBBINGS 



tflGH 



QOMJt^' 



*9 -«-■-'— '-J 
IHTiL'rXIRK.OO house:, 81-3, KITXOKTRIDER STREET', UOMDOIf. 



Felten & Guilleaume-Lahmeyerwerke, A.-6. 

Dept. CARLSWERK, MULHEIM-ON-RHINE. 



Solid & Flexible 

"Neptune' 

Copper Rail Bonds 
& Terminals, 

Trolley Wire, 

Guard Wire, 
& Span Wire. 



T 




Low, Higk, and 
Extra High 

Tension Cables 

of Every 
Description. 
(Testing up to 
120.000 Volts.) 



J 



ACENTS POR 

TNE UNITED 

KINCDOM: 



for llootrto Llfftit and TrtuiMnls- 
•lon of Pow«r and for Rallbondo 



THE LAHMEYER ELECTRICAL CO., LTD.,"-TiilSL"Sr**" 

roraiiotiMritaiMifaatiirM: W. F. DENNIS & CO.| 49, Queen Victoria St., London, K.<X 
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The 



metropolitan amalgamated 
Railway Carriage & Wagon Co., ltd. 



INCORRORATINO 



THE PATENT SHAFT A AXLETREE CO. Ld., « DOGKEK BROS., Ld. 



RAILWAY CABBIAGES, 

TRAMCARS, IRONWORK, 

CARS for ELECTRIC and LIGHT RAILWAYS, 

RAILWAY WAGONS, 
IRON and STEEL UNDERFRAMES, 

Pressed Steel Bogie Trucks. 



.j^^yc^^ 



Wheels and Axles 
of all types. 

Bridgework, 

Girders, 

Weldless Steel 
Tyres, 

Turntables, 

Bars, Sheets, 

Angles, Channels. 

Switches and 

Crossings. 

Open Hearth 

Steel Plates. 




j Docker's Varnishes, 
Japans, and Fine 
Colours. 

Docker's Superfine 
Carriage and 
Motor Paints. 

Docker's 'Hermator' 
Paints (Anti- 
Corrosive) for 
Railway Work of 
every descrip- 
tion. 



Interior of New Carriage for the 
London IS^etropoiitan Railway. 



Head Offices: 



SALTLEY, BIRMINGHAM. 



Telegrams: *'RAILCAR," London, 
and 
* METRO," Birmingham 



Condon ornce: 36, victoria street, Westminster. 

Telephone No. 762, WESTMINSTER. 
Telephones, «|| | BIRMINGHAM. 
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DIESEL OIL ENGINE, 

Using: Crude or Residue Oils, 

FOR 




TRAMWAY, LIGHTING, 

AND 

POWER STATIONS. 



BIRMINGHAM TRAMWAYS. 

Total Works Coots, Inoludinsr Fuol, 
Oil, Wator, Storos, Wafl^ss and 
Salarloo, Ropalrs A Maintonanoo, 



Awarded "Grand Prix" 

mtth% 
LIsfft IxhlMtlon, 1iS6b 



600 B.H.P. DIE5EL ENOIM-:. 



From a tkoto^rt^pn taken 

at tht Exhibition. 



FuU Particulars from 



por B.O.T. unit. 



280,000 

B.H.P. sold. 

Sizes from 
20 B.H.P. up to 800 B.H.P. 



THE DIESEL ENGINE CO., LTD., 179, Queen Victoria St., LONDON, E.G. 



Pearson, Huggins & C^ 

SPENCER HOUSE, 

South Place, Finsbury, 

LONDON, E.G., 

ARE 

UNIFORM 

SPECIALISTS. 

They are prepared to submit Complete 

Specifications for Tramway Uniforms, 

tosrether with 

SAMPLE GARMENTS, 

and Expert Advice, Free of Chars^e. 

TKLEHHONE: 92, LiONDON WALL. TELEGRAMS: "TUN1CIBR8, LONDON.*' 

SUITS, OVERCOATS, CAPS, CAP COVERS, OILSKINS, WATERPROOFS, LEGGINGS, 

CASH POUCHES, RUBBER GLOVES, ETC. 
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N 

D 
VOLT ALAC 

O 

L 



A 
C 



SPECIALLY MANUFACTURED 

FOR 

ELECTRIC TRAMWAYS 

AND 

RAILWAY5 

BY. 

THE STANDARD VARNISH IVORKS. 

WHITE FOU FULL FAllTICULAUS TO 

PINCHIN JOHNSON & CO.. LTD., 

MINERVA HOUSE. 37 & 39. BEVIS MARKS, 

LONDON, EX. 
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a 



R& G Renevrable Plates 




Tetoflframt: 
* DOT, NOTTINQHAM.*' 



RAILWAY & GENERAL ENGINEERING CO., LTD., 

NOXTINOHAIVI. 
Makers of Tramway Spoc/a//t/es of all aescrlpttonm. 

Nat. Telephone I 
NOTTINQHAM: No. 10. 



ROBERT KEARSLEY & CO., 



LTO-, 



MANUFACTURERS OF 



Varnishes, Japans, Paints, and Colours. 



Special Tramway Varnishes 

As Supplied to the Principal Tramways 
throughout the World. 

HVvlte ffop Pvloea and Pai««loulai>«. 
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THE "BAYLISS" PATENT 



ROLLED 



WELDLESS 

BAR. 




Complete List fi*ee on application. 



CORPORATIONS, &c., which are using the '"Bayliss" Patent Tie-Bar 



ABERDEEN 

ASTON MANOR 

BARKING 

BARROW IN FURNE88 

BELFAST 

BIRMINGHAM CITY 

and EXTENSIONS 
BOURNEMOUTH 
BRISTOL 
BUENOS AYRES and 

PACIFIC 
BURNLEY 
CARACAS 
CHLSTERFIELD 
COATBRIDGE and 

AIRDRIE 



COLCHESTER 

COVENTRY 

CROYDON 

DARTFORD 

DARLINGTON 

DELHI 

DERBY 

DUMBARTON 

DUNDEE and 

DROUGHTY FERRY 
ERDINGTON 
ERITH TRAMS 
ESSEHDEH 
FALKIRK 

COSPORT A FAREHAM 
HAHD8W0RTH 



HA8LIHGDEH 
HERTFORD C. C. 
ISLE OF THANET 

LIGHT RAILWAY 
JOHAHHESBURG 
KEIGHLEY 
KING'S NORTON 
LACROZE CB.A.) 
LANARK 
LANCASTER 
LEICESTER 
LLANELLY 
LLANDUDNO 
LONDON C. C. 
MADRAS 
MAIDSTONE 



MANSFIELD 
METROPOLITAN 

ELECTRIC TRACTION 
MIDDLESEX C. C. 
MONTE VIDEO 
NEWCA8TLE-0H-TYNE 
HORTHAMPTON 
OSAKA 
PAISLEY 
PARA 
PENCE 
PLYMOUTH 
POOLE 
PRESTON 
RANGOON 
RHONDDA VALLEY 



ROCHDALE 

ROTHERHAM 

ROTHESAY 

SHAHGHAI 

SHIPLEY 

STOCKPORT 

SUHDERLAHD 

SWAHSEA 

SWINDON 

TYNEMOUTH 

UHIOH A MAROHAS 

WALTHAMSTOW 

WARRINGTON 

WIGAN 

WOLVERHAMPTOH 

WOLVERTON 



We also make the Ovdinary Tie-Bars^ either in Mild Steel or Wrought Iron. 



MANUFACTURERS OF PATENT «• HELICOID " AND THE •'BAYLISS EUREKA' 

IRON FENCING, GATES, &o. 



LOCK-NUTS, 




For Description of the above Tie Bar. 8ee \\n'\\ No. pape xli 
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V.S&M, 



STELLITE C.C. MOTORS. 

SHUNT, SERIES, op COMPOUND WOUND. 

Efficiently and Compactly designed. Superior Workmanship throughout. Perfectly Ventilated. 
Built for Severe Service. Liberally Rated. Guaranteed to give Satisfactory Results. 




Totally Enclosed Hoist Motor showing Controller— Orid Resistances in Motor Body. 




Every description of C.C. Motor 
is manufactured — Crane Motors 
a specialty. 

Our machines are built on the 
most approved principles of 
modern engineering practice^ and 
are guaranteed to do the work 
for which they are rated. 

Enquiries Invited. 



Armature Rack in Winding 3liop. 



The electric & ORDNANCE ACCESSORIES CO.. LTD., 

CHESTON ROAD, ASTON, BIRMINGHAM. 

London Agents 1 THE SLOAN ELECTRICAL CO., Ltd., 15, Fore Street Avenue, E.C. 

Also at MANCHESTER, NEWCASTLE, GLASGOW, HANLEY, NEWPORT, BELFAST, &c &c 

Contractors to His Majesty^ Japanese, Russian, Canadian, and Indian Governments, 
also Leading Steamship and Railway Companies, Municipalities, &c. 
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THE END OF TROLLEY TROUBLES 

"NON-FOULING" SWIVELLING 

TROLUEY HEAD 





Running Position. 
On Wire. 



NO JUMPING. 



NO SPARKING. 



NO FOULING. 



Anti-Fouling Position. 
Off Wire. 



<< FLEXIBLE " UNDER-RUNNING 
TROLLEY HEAD 




Cushioning Action 
on Wire. 



NO HAMMERING. 



NO SPARKING. 



NO GRINDING. 



Swivelling Action 
at Curves. 



HOLMES AND ALLEN 

11, QUEEN VICTORIA STREET 

LONDON, E.C. 

WHBM ORDBRIHO PLBASB SPBCIFY DIAMBTBR OF IMSULATIHO SIiBBVB. 
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Christopher Dodson Limited 

MOTOR OMNIBUS BODY BUILDERS 

WESTMINSTER LAMBETH AND CAMDEN TOWN LONDON 



^^M' --^^M 


-•ir - • 




if' 


Ci^ 


Hi^ikii 


iWlH^HiHri^M 




• i^ \ tJ 




^-"-3 


««H 


j-^^lgj| 



standard Type Public Service Motor Omnibus Body, fitted with Dodson's Patent Window System throughout. 

Head Office 45 Horsferry Road Westminster 

Telephones 1773 Victoria; 737 Westminster; 454 North. 



DARRACQ-SERPOLLET 



Canadian Emigration Department, 

Charing Crots, S.W., 30/12/07. 
Dear Sirs, 

I take great pleasure in relating to you my experience on the 
DARRACQ-SERPOLLET bought by the Canadian Emigration. 

In April last I left London on an eight months' tour of the Provinces, 
visiting the Eastern and Midland Counties and North Wales. 

Six of the eight months I was entirely alone with the Car. 

You will appreciate the fact that my bill for new parts was practi- 
cally nil, and my time for adjustments, overhauling, etc., amounted to only 
three days in eight months. 

I might also add that Mr. Bruce Walker, the Assistant Superintendent 
of Emigration, is delighted with the whole performance. 

Yours very truly, 

(Signed) F. O. CHAPMAN. 



Amelia Street, Walworth Road, 



x^ONDON, s.e:< 



H 
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G. D. PETERS^ ^ Ca 

MOORGATE WORKS, MOORFIELDS. LONDON, E.C., 
and at GOTHA WORKS. SLOUGH. 



T«l«<raphio AddrMs: "PBTBRS, LONDON." T«l«phon«: 3206 A SSM LONDON WALIi. 

^^^Ji"® MOTOR OMNIBUSES 

TRAMCARS and 

Railway Carriages 



••HJLLB ft KILBURN'* TYPE. 




FRAMES. M V^^HI \ iH WEBBING, 

STEEL V^H^^HJ jfe— ^^__ ^^^^ 

BANDS. r^P^^ ^^lll^^^fc^^^ HAIR FELT. 

TEMPERED ^^^!*" Z^^^^^::^:^^^ #V ^^^^ CANVAS- 

STEEL ^-^^ ^ ^ ^^►l tP^ LINED 

SPRINGS. ^^^^ ^^^^M^^ RATTAN. 



THB ABOYB REPRB8BNT8 A 8BAT AND BAGK PARTIALLY GOYBRBD IN RATTAN, 
SHOWING OUR METHOD OF MANUFAGTURB. 



Note the. Special Claims of Good Workmanship ! 
Ash Frames, tongued and grooved. 
Steel Bands fastened into not on to wood frames. 
Spiral Springs of best tempered steel. 



These Seats oan be upholstered in Leather, Imitation Leather, Rep, Rattan, 
or Final MuRlin, and oan be made any length. 

WrRITE COR FUZ^Zj CATAKiOOUEB OC BEATS, BZ^INDB. E:«o. 
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The Only MECHANICAL 

Surface Contact System. 



REQUIRES NO MAGNETS. 



(1). AH difficulties connected witk Surface 
Contact Working absolutely overcome. 

(2). Can be applied to existing Conduit 
Systems, either Cable or Electric, 
without interference, and give simul- 
taneous working. 

(3). Easily adapted to give inter-running 
with any system of Tramways. 

(4). Current Consumption and Running 
Charges no greater than for the 
Overhead. 

(5). The Switch has a Normal Capacity of 
150 amperes. 



WRITE FOR PARTICULARS TO— 



The Traction Corporation, Ltd., 

HEAD OFFICE: 

16, Great George Street, Westminster. 



Works: WEDNESFIELD ROAD, 

WOLVERHAMPTON, 



Telegraphic Address i "OVERTRIP, LONDON." 
Telephone; No. 331, WESTMINSTER. 
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cAmong the Countries and Colonies 
represented in the Subscription List ^ 

We 

TRAMWAY& RAILWAY WORLD 



South Australia 


arc uic louuvvmg 
Belgium 


Tasmania 


Bombay Presidency 


United Slates 


Bengal 


Argentine 


Chili 


New Zealand 


Cape Colony 


Sierra Leone 


Peru 


Saxony 


Natal 


Germany 


Sweden 


Switzerland 


Russia 


Hawaii 


Transvaal Colony 


Griqualand West 


Jamaica 


Portugal 


Austria 


Italy 


Mexico 


Malta 


Bavaria 


Cuba 


Brazil 


Rhodesia 


Mandalay 


France 


Canada 


Hong Kong 


Japan 


China 


New South Wales 


Prussia 


Burma 


Hungary 


Egypt 


Sind 


Straits Settlements 


Soudan 


Holland 


Victoria 


Etc., etc., etc. 


Denmark 


Queensland 

c>lLL EDITIONS OF 


■ 



Ws Tramway CBi> Railway World 

(ILLUSTRATED) ARE THUS 

INTERNATIONAL 
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Telegrams: ^^AETNACO, LONDON.' 
Telephone: 1479, London Wall. 



ELECTRIC RAILWAY 



AND 

TRAMWAY 
SUPPLIES. 




MOORGATE STATION CHAMBERS, LONDON, E.C. 6, NEW UNION STREET, MOORFIELOS, E.C. 



THE TRAMWAY 4 RAILWAY WORLD. 

isar. 

JLu^st and Septemter. 

iao8. 

January, April, May, June, Au^st, and November. 



1904. 

July and Ootober. 



laos. 
February. 



C0PIE5 OF THE ABOVE-MENTIONED I55UES 
WILL BE PURCHASED. 

AddrMS-THB TRAMWAY Jk RAILWAY WORLD* 
Amb«rley House, 

Norfolk Street, W.a 




TUDOR ACCUMULATORS 



"WITH 



AUTOMA TIC REVERSIBLE B OOSTERS. 

Many large Plants at work In Electric Railway, Tramw€iy, dk Pcwer Statlcns, 

DBSIONBD TO SUIT SPBOIAIj CONDITIONS. 



THE TUDOR ACCUMULATOR CO., LTD., 119. Victoria St., LONDON, S.W. 



Works: DUKINFIELD, near Manchester. 



.J 




OPERATING BOARD. 

One of NINE SETS of SWITCHQEAR ordered from us for L.O.O. TRAMWAY SUB-STATIONS. 



Ask for 
Bookiet "B," 



lOHNSON AND PHILLIPS po 

J VICTORIA WORKS L_. 

^ Cti4RLTON SOKENT 



Ask for 
Booklet "S." 
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TelephoneN?16 ^V%**— "'^•Prices According to Quantltlef on ApplieaUon- 

ismsT BiuiMwieffi 

[ ONDON Offices. 101, L ^APENHAL L S TREET, C .C. 



J.1ATE£ , »,l. wrST BRvf^A.^h. 




TeUqrapkc Addi 

AD[RS 



iress 

•WEST* 

BROHWOI 



r/M only aUARAMTBBD cfeWo* fiDr hoMlna Muf. 

FA ST NUT 



CMMrnUiOTORa to H.li. oovirnmiiit. 



WASHERS 



save TIME, MONEY, and ACCIDENTS. 

As supplied to the Admiralty and War Offtce . 
HOLD ALL NUTS, STUDS, and SCREWS under ANY VIBRATION. 

NO COTTERPINS, LOGOUTS, or ORDINARY WASHERS REQUIRED. Shorter Bolts can be used. 

... IN USE ON . . . 

Railways, Tramways, Steamships, Collieries, Motors, Agricultural 
Implements, Machinery of all kinds, and invaluable wherever 
Nuts are used. 2 Doz. Assorted Sizes. J to ^in. Is. 

Telegrams— •• FASNUT, LONDON." Telephone -12214 CENTRAL. 

FASTNUT, Ltd., 60, Aldermanbury, LONDON, E.C. •mslT 





After S\x Months on 
5tone Crusher. 



"MOYERmiHG WASHER" NUT-LOCK 

Giving a Bolt ACTIVE ENERGY in addition to PASSIVE RESISTANCE. 
Made in all Sizes for Bolts from % in. to 4 in. diameter. 




FOR . . 
nSH BOLTS 

(Ironor StMl) 

ROLUHC 

STOCK, 
SIGNAL 

WORK, A 
CEHERAL 
PURPOSES, 

ELECTRICAL 
WORK, AO. 



Citintt Saf S8,21Bf940 (33,000 mifm). Now OVBR SeyeNTY'Ftye MILUOMS. 

AROVFR i& ftft L+H BRITANNIA WORKS, 

^l1[\/VEilm Ob WUa| klUi| WHARF ROAD, LONDON, 



SIMPLEX LEAD 
GLAZING 

FOR ROOFS. SKYLIQHTS. 

a. HORTICULTURAL WORK. 

No Spuial Coniract Rgquirtd. 

NO ZINC, IRON, 
OR PUTTY USED. 

Altr QUAMTITY SUPPLIED 
Millions of superficial feet 
in use on thousands of 
Structures. 




POtt/TM). 



I Partieulan (imt 




Telegraphic Address : "aooptbo. London." 
N. Telephone: ei7 K + 
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THE 



"PEACOCK 
BRAKE. 



n 




CONSOLIDATED AGOESSORIES CO., 

27, Clement's Lane, London, E.G. 





STEWARTS and 
LLOYDS, Ltd. 



HKAD OFFICES 

41, OSWALD STREET, NILE STREET, 

GLASGOW. t BIRMINGHAM. 

60, GANNON tTBUT, IX. 




MAKERS OP 



WROUGHT IROH & 

STEEL 
TOBES & FIITIHGS 



MAIH STEAM PIPE 
IHSTALLATIOHS. 



LIGHT TUBES 



STEWARTS' PATENT 
INSERTED JOINT 

for lead Mid yam. 



TRACTIOK 

& TRANSMISSIOH 

POLES 



TUBES A FITTINGS 

FOR 
ELECTRIC WIRINa 



COILS OF 
EVERY DESCRIPTION. 



□ 



SIEMENS MARTIN 

STEEL PLATES 

for bolloro, brldgoo, 
•hlpo, eto. 



STEEL CASTINGS. 



The bell PUNCH & PRINTING Co.. Lo.. 

52-58, TABERNACLE STREET, LONDON, E.C. 



T«l«pli«ne I 
7631 Oentral. 



CO 

u 




Telegrams : 
Osmlo, London.*' 



AND 




AS USED ON MOST 



(0 

>- 
< 

< 
a: 

I- 



Ertablished 




^ 



c 



n 
CD 



C 
0) 

m 

CO 



1876. 



The bell PUNCH & PRINTING Co.. Lo.. 
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4c. 



A. & F. MANUELLE, 

GRANITE QUARRY OWNERS and GENERAL STONE MERCHANTS. 



v!^ 



SPECIALITY GRANITE SETTS for TRAMWAY WORK, etc 



LARGE STOCKS 

OF 

ALL SIZES 

FOR 

IMMEDIATE 

DELIVERY. 

->*•>♦- 
Quarries : 

GUERNSEY, 

ABERDEEN, 

LEICESTER, 

NORWAY, 

AND 

IRELAND. 




ALSO 
ESTIMATES 

SUPPLIED 

FOR 

GRANITE 
WORK 

FOR 

BUILDINGS, 
ENGINEERING 
DOCK, 

AND 

STREET WORK 

ETC. 



Chief office 57, ORACECHURCH STREET, 

Telegraphic Address: " Fbldspar, London." Telephone No. : 274, Avbndb. 



LONDON, EX. 



An 
Important 
Item of 
Expense 



Looked at in tinitf the question of TRAMWAY TICKETS seems an insignificant onet 
but consfdefcd in the millions in which they afe used the slightest variation in quality or cost becomes 
of importance* 

Obviously the largest users pay more attention to such matters than their smaller confrerest and so the 
strongest argument that can be put forward why you personally should use GLASGOW TICKETS 
is to be found in the fact that they are used by such important tramway concerns as those of Glasgow, 
Liverpool, Newcastle, Leicester, Leeds, &c^ &c« 

But apart from that we should like you to consider our tickets on their own merits of excellent 
production and low cost* May we submit you samples to enable you to do so? 

THE GLASGOW NUMERICAL TICKET & CHECK BOOK PRINTING CO.. 



31, Pinnieston Street, GI<ASGOW. 



Lofidofi Agency X 143, Rosebery Avenue, EX. 



Telephone 11280 Central. 
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SPRINGS 




of every description, made of 

Steel, Brass, Phosphor Bronze, 

and White Metai. 



TRAMGAR AND 
TROLLEY SPRINGS 

of ail types. 

RAILWAY GARRIAGE 
SPRjNGS. 

SPRINGS FOR MOTOR CARS, 

CAS ENCINES, 

VALVES AND CYCLES. 



Alfred Williamson 

TRAMWAY ft RAILWAY TICKET PRINTBR, 

Ylortb n>iU printing Morfte, 

ASHTON-UNDER-LYNE, ENGLAND. 

The ' Willunson' Registering Ticket Bell Punch 

For Checking Fares on 

TRAMWAYS, OMNIBUSES. 

RAILWAYS, STEAMBOATS, Etc., Etc. 

Size of Punch ... 3i X 3i x H. 



SPRING WASHERS, t TICKETS & PUNCHES 



Manufacturers 
of all kinds of 




to Tracings 
or Patterns. 



SMITH BROS. & HILL, Ltd 

Albion Sprinff Works, Colley Street, 

WEST BROMWICH, eng 



■1 



Telegrams : " Springe, West Bromwlch.' 



Telephone : 125, West Bromwlch. 



Contractors to War Office, Admiralty, etc 



LE TRAMWAY 

Revue InternationaJe des Moyens 
de transport en Commun. 

CHEM1N5 DE FER ET AUTOMOBILES. 

ORQANE INDUSTRlELi 

SCIENTIFIQUE ET FINANCIER. 

(Fonde en 1899.) 



Dtreotton et RBdaotion : 

Rue Vondel 74, Bruxelles. 



LE TRAMWAY" PARAIT CHAQUE SEMAINE. 

Le Numero, 35 Centimes. 



ABONNEMENT8 | 



Un an - 
Six Mois 



frs. 1500 
fr^. 8-50 



PUBLICITE: 

Emissions et Reclames A Forfait. 



Supplied on the Very Beat Terms. 



u 

z 

m 

OD 

< 
H 
(A 
U 




TNE aTRONQEtT PUNON ON THE MARKET. 



A TESTIMONIAL. 

"Your Punches have now been in use here over twelve 
months, and given every satisfaction. As you are aware I 
have gone exhaustively into the matter, and believe that 
I have now got the best all-round Punch on the market." 

Punches on Sale or Hire. 



Having made my own Special Machinery for Printing all kinds of 
Numbered and Perforated Tickets for Tramways, Omnibuses, Rail- 
way, and other Companies, in Rolls, Books, and Packets^ I am able 
to compete with any firm in the World, 



SAMPLES AND PRICES ON APPUCATION. 



Quotations given for Railway Tickets, Printed on one or 

both sides, Numbered at one or both ends, any Pattern 

or in any Quantity. 



INSPECTORS* TICKET NIPPERS. 

1E8SA. ^ 



Sole Aflrent for Ru88ia— Mr. LUDWiC KAPLAN, ODESSA. 



^5 
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J. W. COURTENAY, 

TRAMWAYS ADVERTISING CONTRACTOR. 



Offices ; 



LONDON: 
EDINBURGH: 
DUBLIN: 
LIVERPOOL: 
BIRMINGHAM: 
LEEDS: 

NEWCASTLE-on 
BELFAST: 
PORTSMOUTH 1 
SOUTH 
GAPE TOWN: 
EAST LONDON 



Ainberlef/ Houne^ Norfolk Street, II'.C, 

:M, St. Andrew Square. 

SackviUe ChamberSf 1, Upper Snckrille Street, 

Princes Buildings, Dctle Street. 

147. Corporation Street. 

Standard Assurance Buildings, City Square. 
TYNE: oO, Grey Street. 

1. Wellington Place. 

Prudential Buildings. 
AFRICAN OFFICES: 

South African Mutual Buililings. 
! Terminus Street. 



HIGHEST RENTS PAID for sole rights of advertlsinir on any system of Tramways or Omnibuses. 

Ail Advertisements Icept In perfect condition by an efficient staff of workmen. 

ADVERTISEMENTS ON ELEGTRIG GARS arranired so as not to detract in tlie slightest dsffree f rom their appearance. 




Sole Contractor 'f^w 



Liverpool Corporation Tramway.'^. 

Kdiiwurgh d> District Tramways Company, Ltd. 

Newcastle Corporation Tram,tvays. 

Dublin United Tramways Co. 

Belfast City Trwinways. 

Leeds City Tramways. 

Sheffield Corj}oration Tramways. 

Birmingham Corporation Tramways. 

Leicester Corporation Trauhways. 

Nottingham Corporation Tramways. 

Portsmouth Corporation Tramways. 

Hartlepool Klectric Tramways Company, Ltd. 

Lirerpool Orerhead Railway Company. 

J Lanarkshire IVamways Co, 

Vortsdown tt- llorutlean FJght Railuuiy Co. 

City of Carlisle Klectric Tramways Company, Ltd. 

WakejieUl and District Light Railway. 

City of York Tramways Company, Ltd. 



Londonderry Tramways Com^pany. 

Dover Corporation Tram^ways. 

Brighton, Hove, db Preston United Omnibus Co., Ltd. 

Cork Electric Tramways and Lighting Co., Ltd. 

Isle of Thanet Electric Light Railways. 

Chatliam dt DisttH^ct Light Railways Company. 

Kirkcaldy Corporation Trantways. 

Burton-on-Trent Corporation lYamways. 

Scarborough Electric Tramways Company, Ltd. 

Dublin A Hill of Howth Tramroad Co. 

Aberdeen Suburban Trw^nways Co. 

Paisley District Tramways Co. 

Musselburgh Electric Tramways. 

Southampton Corporation Tramways. 

Hastings <0 District Electric Tramways Co., Ltd. 

Gosport and Eareham Tramways Co. 

Cape Government Railways. 

South Shields Corporation Tramways. 



MANUFACTURER OF 



Ln8paren± Coloured Glass 

ADVERTISING 



and Opal Glass 
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Tramway Uniforms 



Wc have supplied, or are supplying, over 



Alrdrle and Coatbridge 

Ashton-ander Lyne 

Auckland 

Barnsley 

Barrow-ln-Furneu 

Belfast 

Btxlejr 

Hideford, Westward Ho! and 

Appledore Rallwav Co. 
Birmingham and Midland 
Blackpool, St. Annes, & Lytham 
Bolton Corporation 
Boston 

lirighton and Shoreham 
Bristol 

British Electric Traction Co. 
Burnley 

Burton on-Trent 
Bury 
Cardiff 

Cavehill and Whitewell 
Chatham 
Cheltenham 
Chester 
Chesterfield 

Colne A Trawdon Light Railway 
Croydon 
Derby 
Devonport 

Dewsbury. Batley. and Birstall 
Dudley Stourbridge 
Edinburgh 
Krith 
Exeter 

Falkirk and District 
Gateshead , 

Oravesend 

Greenock and Port Glasgow 
Hartlepool 
Hertford 
Ilford 

Isle of Thanet 
J arrow 
Keighiey 

Kidderminster and Stourport 
Klnver 
Lanarkshire 

Leamington and Warwick 
Leicester 
Lincoln 



ESTIMATES FREE. 



Undertakings owned by G)rporations or Q)mpanies. 




Liverpool 

Llandudno Electric Traction Co. 

London United 

MaldHtone 

Mansfield and District 

Merthyr Electric Traction Co. 

Metropolitan Electric Tramways 

MlddleHbro . Stockton. & Thornaby 

MiddleM)x C.C. Ll^ht Railways 

Middleton 

Nelson 

Newcastle on Tyne 

Newport 

Nortn Metropolitan Tramways Co. 

01dh«*m 

uldhiiin. A^^iituii, and Hyde 

Peter bo rou)i!h 

Plymouth 

I'oole ami IMstrlct 

rottericH Electric Trscilon 

Rochdail<* 

Itothprham 

SiilfMr.l 

Shcui iiw-ts ami District 

Southend on Sea 

South Metropolitan 

Southport 

South Shields 

Stalybridge, Hyde.* Dukinfleld 

Sunderland 

Sunderland and District 

Swansea Imprnvenienu and 

Tramways Co. 
Taunton 



Tv 



Mth 



QROUP OF CROYDON TRAMWAYMEN CLOTHED BY rf» LOTERY & CO. 

H. LOTERY & CO., 

4-8, ST. MARY STREET, LONDON, N.E. 



> .l8all 
■■'• tichamatow 

\ olve-rhiimptati 
■\ vmysB 
■■\ .'st Hum 

' t.!iton-8uper-Mare 
\\ iKan 
Worcester 

Wrexham (vnd District 
Yorkshire Woollen Dintrlct 
Etc., etc., etc. 



Telephone : 494-5 London Wall. 




m=M 



DOCKERS' 




it) 



HIGH-CLASS VARNISHES 

AMD 

SUPERFINE CAR PAINTS 

OF EXQUISITE GRINDING, 

Are used by all the leading Tramway Car Builders 
and Tramway Companies 
and Corporations. . . . 

DOCKERS' ANTI-CORROSIVE PAINTS 

FOK LLECTKIC 5JIANDAKDS, l^c. 

DOCKERS' "HERMATOR" ENAMEL PAINTS 

FOR POWER STATIONS, 
PUBLIC BUILDINGS, ^c. 

Wrtte for Catalogue & Pattern Book ihowing i:0 Standard Colours. 
SOLC MANUrACTUKCKS: 

DOCKER BROS., Ltd., 

Sa» 1 & 2» New St., Bfshopss:atet London, E.Cy 
And BIRMINGHAM. 



Mk 



-^^ 




Talasrama: "SAFETY, BOLTON," 

THE FIRST & ONLY PRACTICABLE TRAMGAR 

PH.uPMH.siDE LIFEGUARDo'">" 

INDISPENSABLE FOR PREVENTING PERSONS PALLING UNDER 
PLATFORM OF CAR BETWEEN GATE AND CRADLE. 




HUNDREDS BEING FIXED to ALL TYPES of TRAMCARS 

FIG. 3 SHOWING SIDEGUARD HANGING NORMAL. FIG. 4 FOLDED. 

NO LIVES mVVE BEEN LOST WITH OUR COMPLETE SYSTEM 

THE ABOVE MEETS THE LATEST BOARD OF TRADE REQUIREMENTS. 

PHIUPSON & CO., MACHINISTS, ASTLEY BRIDGE. 
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WILLIAM GRIFFITHS & Co. 

. 35 to 39, Hamilton House, Bishopsgate Street Without, l^ondon, E.G. 

ENGINEERS AND CONTRACTORS 

FOR 

CONSTRUCTION OF 
TRAMWAYS AND LIGHT RAILWAYS. 



The following are avioiiff some of the Systems recently Coustructed or in course of 
Construction :— 

LONDON COUNTY COUNCIL TRAMWAYS— Conduit System. 
Birmingham Corporation Tramways. Middlesex County Council Light Railways. 

Derby Corporation Tramways. South Metropolitan Electric Tramways. 

Southampton Corporation Tys. Reconstruction. | Worcester Tramways and Light Railways. 
Walsall Corporation Tramways. { Port Glasgow Tramways. 

Devonport Corporation Tramways. Taunton & West Somerset Tys. & Light Rys. 

Barking and Becton Light Railway. | Barrow Tramways. Reconstruction. 

CITY OF LINCOLN CORPORATION TRAMWAYS— '< G.B.*' Surface Contact System. 

EtcM etc. 

Contractors for Municipal Work of all Descriptions. 



TBLEQRAPHIC ADDRESS: **QRIPPITHS, STONE, LONDON." TELEPHONE Nos. Seel^WALLT 



JOHN A. ROEBLING'S 

SONS COMPANY, of NEW YORK. 

Meoiufacturers of 

H.C. Copper WIRE 

FOR ALL ELECTRICAL PURPOSES. 



The 

"COLUMBIA" 

BOND 

for Electric Railways 
and Tramways. 



HARD DRAWN COPPER TROLLEY WIRE, a Speciality. 

WIRE ROPE. 



London Agont»: 

BACK & MANSON, 36, New Broad St., E.C. 



IB Na: 9002 LOMDQN WALi. 
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HAND-POWER 



Overhead Travelling 

Crane 




From a photograph of a 3' ton Travoller^ 



SEE OUR LIST, No. 12. 



u 



YOUNGS, 



RYLAND STREET WORKS, 

BIRMINGHAM, ENGLAND 



A New RAIL JOINT 



With a 
CONTINENTAL RECORD 



TO BE SHOWN AT 



FRANCO 'BRITISH EXHIBITION, 

GROUP VI. C. CLASS 32. 



Applied upon the following Systems: 



Ch. de Fer Metropolitain de Paris 

Cie Generale des Omnibus 

TAV. de Paris et du Depmentde la Seine 

T.W. de TEst Parisian 

T.W. de rOuest Parisien 

Societe Versaillaise de T.W, Electriques 

Omnibus et Tramways de Lyon 

T.W. de Lyon-Croix-Rousse a Caluire 

T.W. de Lyon a Neuville 

TAV. Electriques de St-Etienne 

Ch.de Kerde Fourvieres-Ouest Lyonnais 

TAV, de Roubaix et Tourcoing 

Voies ferrees du Dauphine 

T.W. de Marseille 

TAV. Electriques de Limoges 



T.W. Electriques de Besan^on 

T.W. Electriques de Perpignan 

T.W. Electriques de Angouleme 

T.W. Electriques de Nancy 

T.W. de Bordeaux-Bouscat 

T.W. Electriques de Bordeaux-Pessac 

T.W. Electriques de Bezierr* 

T.W. Electriques de Cherbourg 

Ch. de Fer de I'Est 

Ch.de Ferde P. L.-M. 

Ch. de Fer Federaux Suisses 

C'c Genevoise de T.W. Electriques 

T.W. Electriques d'Oran 

T.W. Bruxellois 

T.W, Vervietois, etc., etc. 




<'ambe:rt raii^ joint" 

SOLE AGENTS FOR GREAT BRITAIN AND RUSSIA: 

BRECKNELL, MUNRO, & ROGERS, LTD., 

FINSBURY PAVEMENT HOUSE, LONDON, E.G. 

TalMrami: BRBMUNBRS, LONDON. Talepben*: aa«e CBHTKAIk 
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B/^BCOCK^ €r IVILCOX 

PATENT WATER-TUBE BOILERS. 

e,800^000 H.l*. LAND AND X,^00,000 H.I>. MARINE IN USE, 
2,000,000 H.l>. being installed in TRACTION and ELECTRIC LIGHT STATIONS. 



MARINE-TYPE 
BOILERS. 




PORTABLE 



BOILERS. 









Babcock & Wilcox Boiler fitted witii Superiieater and Ciiain Grate Stolter 
for burning bituminous coal smolcelessly. 



St*' 



,9^ 



fx^^ 



;\tA' 



HEAD OFFICE: ORIEL HOUSE, FARRINGDON STREET, 

LONDON, E.C. 

Works: RENFRKW, SCOTLAND. 



Alphons Custodis Chimney Construction Co. 



London, S.W., 

119, VICTORIA STREET, 
WESTMINSTER. 



REGISTEREa 



Contractors to 
ON WAR OFFICE LIST. 




Telepiione No.: 779, VICTORIA. 

Regd. Tel. Address: 

"CUSTODOMUS, LONDON." 



TilADE MARK 



H.M. Qovernment. 

ON ADMIRALTY LI5T. 



Custodis Chimneys 

TALL SHAFT CONSTRUCTION 

(Royal Letters Patent No. 6235 and 6336). 

WATER TOWERS 

CHIMNEY SHAFTS wl«h a««aohed Wa«ei- Tanks 

ALL KINDS OF FURNACE WORK 

Muffle, Annealing, and Smelting Plants, Ship Ribs, Annealln^^ Furnaces, Ac, Ac. 

WATER COOLING & CONDENSING TOWERS 

(Royal Letters Patent Ne. 6734). 
IN WOOD OR STKKb. 
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WALTER SCOTT U^ 

THE LEEDS STEEL WOBKS 



Tel.,:r.ms= LEEDS. "^"T^,,. 



flDaiuifactnrere of 

ROLLED STEEL JOISTS, CHANNELS, ETC. 




TRAMRAILS. 




British Standard" 
& OTHER Sections 



TRAMRAILS. 




Also Makers of 

MILD STEEL BLOOMS, BILLETS, SLABS, FLATS, TIN BARS & ROUNDS. 



Riveted Plate and Compound Girders, Stanchions, &c. 
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A 



ANYTHING NEW 



feb 



IN 



TRAMWAY TRACK WORK? 

Yes ! 

THE UNBROKEN MAIN LINE CROSSING 
FOR EMERGENCY CROSSOVERS. 



LID TYPE 




ALLEN'S 
MANGANESE STEEL. 



£ASY RUNNING. 

SAVES ROLLING 



COMFOI^' 



DURABILITY. 



We are the Sole Lloenseee for the manufacture of these Creselngs under Patent. 



We draw the attention of City Surveyors and Tramway Engineers to the 

advantage of the above. 



We have patterns for anglee 1 In 5 x 8' 1", 1 In 6 x 8' 6" to suit B.S. Ralls. 



Speolal patterns made if required, to euit any eeotien of ralL 



SaU MAKMSl 



EDGAR ALLEN & CO., LTD. 

n IMPERIAL STEEL WORKS, SHEFFIELD 



^ 
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The CONTINUOUS RAIL JOINT 

P^ENTVO m^ CNCULAflD, AMIRIOA, A FOBIIQN tMIVNTRIEt, 





Over 25,000 Niks of 
Tramway & Railway 
Track Equipped* 



The BEST RAIL JOINT for TRAMWAYS 



A 
PISH 
PUTE 




PLATE 



Cuntractors to His Majesty's India Office and London County Council. 
Uccd In Great Britain by L.C.C., Aberdeen. Newca«tle-ort-Tyne, 
Blrmlnfffaao^ aournemouth, Derby, Dartford, Dumbarton, OlASffow> 
Oosport, Ltfton, Leeda, Llanellyr Aberdeen Suburban Trattwaya, 
Dundee and Brouffhty . Perry, CavehUI and Whitewell, Plymouth, 
Preston, atao in Jhe Colonies at Adelaide, Bombay, Queensland 
Railways, Indian Mate Railways, etc., etc. 

The Continuous Rail Joint Co. 

OP QRKAT BRITAIN, LIMITCD, 

QMeeh Aruie*s OhamberSy Westminsteiy 8.W. 



TMegnimsi •'JONOTIONIS, LONDON.^ 



Tetephone: 18S, VIetorla. 



WiNBY Anchor Chairs 

PatBittti in Etigmnd antt Abrdatt, 

Over 50^000^ in use in Oreat Britain alone. 

STREPiOTrt A SlMPUOItV, 




UNEXdKLUD 
FOR 

REPAIRS 

HEWOON* 
8TRUCT10N. 



Used in Oreat Britain by L.C €.« Aberdeen, Rewoattle, BlrmlQEham, 
Boaroamouth, Derby, Accrlngton, Bristol, Bradford, Bath, CardilT, 
Dar«eB, Bast Ham, Gt. Orlmsby, Btookton, Bewport, Pontypridd, 
Plymouth, Preston, Bheffleld, Bexley, Blackpool aQd Fleetwood, Liver- 
pool Overhead Railway, London United tramways, Wolverhampton 
eto^ etc. ' 



Illustrated Brochure with jull ihformtUton and prints i$nt on application tt 

L. P. WiNBY & Co., 

QUEEN ANNE'S CHAMBERS, ^ 

WESTMINSTER, S.W. 

Telephone 188 Ylotorla. Telegrams: »WIVBT, LOjUDOB.** 



William Wood e? Co.. 

no, CANNON ST.. LONDON, EX., 

FOR 

TRAMWAY 
=SUPPLIES= 

OF ALL DESCRIPTIONS. 



AGENT FOR 

THE "MACALLEN" INSULATING 
MATERIAL 

— — SEND US YOUR ENQUIRIES. 



^ CENEBAL SEATING ^i 



COMPLETE SEATS 



OF EVERY DESCRIPTION. 



SEAT SPRINGS — STUFFINGS 
SEAT FRAMES-'COVERINGS-^TRIMMINOSaBd 



OTHER 



GENERAL ACCESSORIES 



FOR 




RAILWAY COACHES, 
TRAMCARS, 
OMNIBUSES, 

MOTOR and 

ELECTRIC CARS, 
also all olaesee ef 
PUBLIC SERVICE and 

PRIVATE VEHICLES, 
STEAMSHIPS, LAUNCHES, 
AO., Ac. 



SpeclmlitJ^s: 



" REVERSIBLE BACK " SEAT 
for RallMfay Qoachee 

(also supplied with anu rest and 
grab bandit or either). 



RATTAN, DRAKBTTE, 

QOATSKIN CLOTH, 

VENDERS, 

VERMIN PROOF FELT mad 

STUFFING MATERIAL. 

aCTTEES and LONQ RUNS of SEATINQ to ANY DESIGN f^r 

Ballway ttatloii Waiting Rooma, PubHo Halls, Billiard Saloons, Ao.' 

OFFICES AND WORKS: 

NORTHAMPTON CROVE, GANOHBURY, LONDON, N. 

Telegrams: " Cushioning, London." . Telephone: North 830. 



PHntad for the Proprietors by FRED. R. SPARK A SON, OookrIdEe St., l-eede, and Publ lshsd at Amberiey House^ Horfolk Street, Undon, W.C, June 4, IStS. 
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DICK, KERR e? CO., 

LIMITBD, 

ABCHURCH YARD, CANNON STREET, 
— LONDON, E.C. = 



PBBSTON. Lanes. 



lULMARNOCK, N.B. 



^rr 



• ♦« 






*'R" type ConiroUers, 





METALLIC SHIELD BLOW-OUT CONTROLLER 

Specially d eti g n ed by Dick, Kttt, & Co., Ltd^ 
FOR 

. . ELECTRIC CRANE AND HOIST WORK. . . /^ 



ft 



A 
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